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Sor VE the problem of accurately 


controlling low volume flows in 
processing with acontrolled volume 
pump. Controlled volume pumps 
discharge a precise volume of proc- 
ess liquid . accurate to within 

1°7. And eapacity can be varied 
continuously by automatie¢ or 
manual means. Here are just a few 
examples of the many control ap- 


Milton 


Roy specialists for processing: 


plications developed by 


When the variable is flow 


An electronic pressure gage meas- 
ures flow through a venturi tube 
installed in the main line. The re- 
sulting signal is fed through a null- 
balance circuit to a characterized 
square root potentiometer which 
regulates stroke length of a Milton 
Roy controlled volume pump. 
Phosphate feed accuracy is well 
within +3°% at all flow rates, and 
the system is so sensitive that feed 
rate changes as the flow rate 
changes with increasing or decreas- 
ing pressure on the main line reser- 
voir pumps. There is no appreciable 


lag. 


When the variable is 
temperature 

In exothermic reactions where 
temperature varies with catalyst 
concentration Milton Roy pumps 
control catalyst feed in response to 
reactor temperature. A pneumatic 
temperature controller transmits 
a 3 to 15 psi control air signal to 
vary the stroke length of the con- 
trolled volume pump, accurately 
adjusting catalyst feed to process 
requirements. 


When the variable is density 


Final density of a casein solution 
sprayed on tobacco is controlled 
within narrow limits by an auto- 
matically controlled Milton Roy 
pump. A density sensing primary 
measures casein concentration in 


how controlled volume pumps 
improve process control 


In this waste treatment process, Milton Roy pumps automatically meter treatment chemicals 


in response to changes in pH. 

the main stream and transmits a 
signal proportional to concentra- 
tion to an electronic controller. 
With any deviation from the con- 
trol point, the controller automati- 
cally varies pump stroking speed 
through a Thymotrol, thereby 
varying the flow of diluent. 


When the variable is pH 


In the alkaline-chlorination of 
cyanide wastes and the reduction 
of toxic chromium wastes, Milton 
Roy controlled volume pumps feed 
caustic solution to raise and main- 
tain pH. The pumps are stroked by 
variable speed motors regulated by 
Thymotrol control units in response 
to electronic signals from industrial 
pH measuring systems. 


Choosing the right pump for 
control 

Accuracy must be designed into 
the liquid end. For example, ball 
checks must seat tightly at the 
eract instant the plunger changes 
direction, for 100°; volumetric effi- 
ciency. To achieve the desired re- 
sult, Milton Roy controls such 
interrelated factors as the height 
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of ball rise, relationship of seat to 


ball diameter, ball guide design, 
specific gravity of the ball, and 
acceleration of the process liquid 
as the plunger approaches its limits. 
Selecting the right combination for 
a particular pumping 
choosing the best control mechanism 


job and 


for the process are jobs for spe- 


cialists. 


If accurate chemical feed to the 
process mainstream is one of your 
proble ms, look to Milton Roy's B 
years of ex pe rience for your most 
economical solution. Keep u p-to- 
date on new control applications 
with a free subscription to “Engi- 
neering Briefs’’. Milton Roy Com- 
pany, 1300 East Mermaid Lane, 
Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 








@ This DP Transmitter is as close as anyone has come to the perfect process 
instrument. It performs every function a differential pressure transmitter 
can perform ... dependably and competently. Every potential of an elegant 
and original design has been realized in the manufactured product. For 
example: adjustable damping in the differential sensing system lets you 
measure pulsating flow without zero shift, phantom signals, diaphragm 
fatigue, or premature part failure. A sealed measuring chamber filled with 
silicone oil is positively isolated from destructive process fluids. And the 
entire instrument is ruggedly constructed to take a beating and remain 
accurate and responsive. This, then, is an instrument you can install and 


forget. It has yet to betray a user’s confidence. 


TT 
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Every fact you could desire about our DP transmitter 
can be found within the covers of our Catalog 10B1465. 
But nothing can ever take the place of an actual field 
trial. We'll gladly arrange one for you. 





Fischer & Porter Company, 
620 County Line Road, Warminster, Pa 
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FISCHER & PORTER COMPANY 


COMPLETE PROCESS INSTRUMENTATION 
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‘“FIT’’ Companions 


reduce costs... increase valving flexibility 


With face-to-face dimensions to I.S.A. stan- 
dards, K&M split body valves are interchange- 
able with K&M regular globe-body diaphragm 
valves (and with all standard makes of dia- 
phragm valves). 

This exclusive feature of the K&M split body 
design enables you to make significant reduction 
in your plant inventory investment of replace- 
ment valves. It gives you highly desirable 
flexibility. 

Additional flexibility is provided in the K&M 
split body valve itself. Interchangeable. 
unitized construction makes it possible to de- 
velop 432 different valve combinations from 
a single split body. 


diaphragm control valves 


In a matter of minutes you can make the 
body reverse or direct-acting; switch the oper- 
ator to dome, diaphragm, or handwheel; change 
the seat ring to one of several types; recharac- 
terize by selecting a different plug; substitute 
the replaceable, rotatable flanges; convert from 
globe to angle type. 

The K&M split body valve fits your existing 
piping and fits your budget. 

One more plus . . . K&M split body valves 
have the largest Cy offered in split body con- 
struction ... more flow for your money. 

Write for Catalog 132 completely describing 
the valve that brings the split body idea to its 
fullest development. 


IELEY & MUELLER, INCORPORATED 
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Our 79th Year 


S.A. 1697 


ISA Journal 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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By automation, the inherent limitations of optical pyrometers are overcome—non-continuous op 
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Thermo é/ectronic Signaling Controller + + ie © CA. Mabey 
EDITORIAL STAFF 


Charles W. Covey, Editor 
. John D. Cooney, Managing Editor 
speed of response, in a minimum ol Space. George A. Hall, Jr., Associate Editor 
Robert G. Setteimaier, Assistant Editor 
Available as a potentiometer or bridge type unit. It will automatically, contin- Mesien Setters, Departments Editar 
uousl depen lably provide two position control of any process you require, Robert R. Scott, Art G Production 
Paul E. Pfischner, Production Assistant 


This new. rugged. compact off-on signaling controller is simply designed, 


using proven components, to give you maximum accuracy, sensitivity and 


through the use of any DC signaling transducer. Corrective action follows 


almost instantaneously upon detection of even a | microvolt signal change. 


BUSINESS & 
Bright Red-Green lights on the panel door signal process condition. The ADVERTISING STAFF 


instrument needs just 56 square ine hes ot your panel space 
William H. Kushnick, Publisher 
The Thermo Electronic Signaling Controller incorporates the new high-gain Ralph Stotsenburg, Advertising Sales Mgr 
relay amplifier which combines high stability with exceptional sensitivity. Chicago, Ill. 
W. A. Cook, Norman C. Shellman 
SUperior 7-6436 
is used for standardizing. W. A. Cook G Associates 

230 E. Ohio St 


Tubes and parts are standard—obtained easily from any electronic parts . 
Cleveland, Ohio 
outlet. The potentio iete reuit uses a flashlight battery as its power 
Harry Gebauer 
source. Front-set controls TOwer 1-2280 
W. A. Cook G Associates 
enable quick setting. Easily 1501 Euclid Ave 


interchanged ranges, from 
1-100 millivolts, adapt to an New York, N. Y. 
- nil olts, adap oO % 
: : ‘} , Philip N. Meade 
exe eptionally wide range of Eastern Sales Manager 
OXford 7-4784 
sensing elements. Fail-safe 60 East 42nd Street 


action protec ts expensive 


Stability is + | microvolt. power gain, 135 decibels. Full amplifier sensitivity 


Pittsburgh, Pa. 
ISA Journal 
transducer, component or ATlantic 1-317] 
313 Sixth Ave 


process equipment against 


power failure. 
Los Angeles, Calif. 
Solve your two-position cone Karl Shull 
Te -8824 
trol problems quickly and ar 
better with Thermo Elee- 608 Midvale Ave 
tro S ‘nts : ’ 
ronic Instruments. San Francisco, Calif. 
. Fred W. Jameson 
Write today for Diamond 3-8806 
821 Edinburgh St 
~aibe ' Catalog 51-13 San Mateo, Calif 
15.8” scale has large, easy-to-read numerals 
Charleston, S. C. 
Harry Becker 
Telephone: 3-4987 


® 
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Canada: THERMO ton, Ontario alana 
The ISA Journal is regularly indexed in the 
“Engineering Index Service’ 
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He has never had a wildcatter snatch out 
of his hands a piece of film that shows 
whether or not they've struck it rich. ww 


He has never given 
a thought to how 
pelloids work. 


Vincent L. Seguin (left) of Kodak from Rochester meets 
Roger Legeron of Schlumberger Well Surveying Corpora- 
tion. Mr. Legeron manages procurement and manufacturing 
facilities at Schlumberger’s Houston headquarters plant where 
nearly 1,000 people design and build equipment ranging 
from field laboratory truck bodies to transceivers miniatur- 
ized in two dimensions but not in the third. None of this 
equipment is for sale. Its only purpose is to create a length 
of film that gives full information about every foot of a bore- 
hole that could be five miles deep. The film is Kodak Lina- 
graph Survey Film. Mr. Seguin, whose job is to coordinate 
the individual technologies of emulsion, pelloid backing, 
base, and coating technique that build this film, has recently 
effected a significant improvement in its toughness and proc- 
essing speed without altering the complete uniformity of 
photographic characteristics essential to the proper use of 
the equipment Mr. Legeron builds with such meticulous care 


Each to his own. Roger has to build the equipment which will funnel through pieces of film 

the resources, knowledge, and experience of his world-girdling company. ‘‘Zeke’’ Seguin 

has to make that film so that it will stay looking clear, clean, and reliable even though it 

was processed with numb fingers in a tiny closet in a truck on a frozen tundra. You can find 
out all about Kodak Linagraph Survey Film from 


Photorecording Methods Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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You get parts A 
interchangability # 
with the ASH 


“Universal” Controller 


* ON AND OFF x PROPORTIONAL 


x PROPORTIONAL PLUS RATE 
» PROPORTIONAL PLUS RESET 
« PROPORTIONAL PLUS RATE AND RESET 


One Basic Controller 
Provides 5 Modes of Control 


What does this mean to you? With common parts, 
inventory can be reduced. Delays and shut-downs are 
held at a minimum. Moreover, the design simplicity 
which makes the BS&B Pneumatic Controller “Univer- 


sal” provides years of trouble free operation. 


Let our sales engineer show you the many advan- 
tages of using BS&B Controlled Systems or write: 
BLACK. SIVALLS & BRYSON, INC., Dept. 4-EH12, 
301 N. Cincinnati, Tulsa, Oklahoma. 


Brack, Sivaiits & Bryson 
TULSA »« EDMONTON + LONDON « PARIS « THE HAGUE 
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SCANNING \ WHAT’S NEW 


NAVY MEASURES SMALL I.D.’s—An inexpensive device for meas- 
uring the internal diameters of small holes (on the order of 0.2 in. diam- 
eter) to an accuracy of plus or minus 0.0002 in. has been developed by 
the Naval Ordnance Lab. The instrument, known as the “wobbler’, is ba- 
sically a cylinder attached to a rod, which is in turn connected to a dial. 
The cylinder whose diameter is slightly less than that of the hole to be 
measured, is inserted in the hole of the test fixture and rocked by hand. 
The dial indication measures rod movement and is a function of hole size. 


ORNL PLANS MSR-A 10,000 kw molten salt reactor will be constructed 
at the Oak Ridge National Laboratory to investigate the feasibility of this 
type of unit for production of electrical power. The molten salt reactor 
concept offers the potential economic advantages of excellent steam con- 
ditions and higher efficiency through operation at very high temperatures 
and specific power. Since the fuel is in solution, no fabrication of fuel ele- 
ments is necessary and continuous removal of fission poisons is possible. 


INITIATE SPACE RELAY SYSTEM-A.T. & T. has announced that 
it will put the first station of a satellite relay system into space within a 
year. The experimental station, orbiting at an altitude of 2,200 miles, will 
be designed to receive television or voice signals from earth, amplify them, 
and relay them on to ground stations in the United States and Western 


Europe. 


BIG X-RAY UNIT AIDS DESIGN OF B-70 BOMBER—An X-Ray 
inspection machine that can detect a pinhole in a maze of steel mesh is 
playing a prominent part in the development of the 2000 mph B-70 inter- 
continental bomber. The X-Ray equipment, claimed to be the largest ever 
manufactured for inspection work, is being used to test stainless steel hon- 
eycomb panels produced by North American Aviation, Inc. The panels 
weigh up to 2,000 lb., measure as much as 10 to 20 ft 


HIGH-RESOLUTION CAMERA-A research camera capable of pro- 
jecting a paraliel line pattern of 50,000 lines per inch has been developed 
at the National Bureau of Standards. Intended for use in the development 
of a standard method for determining the resolving power to photographic 
materials, the camera can produce “microfilm” images one-millionth the 
size of the original document. A microcopy of the entire bible, for ex- 
ample, would occupy less than the area of Lincoln’s head on a penny 


POST OFFICE STUDIES MAIL-BY-WIRE — An electronic reading 
and printing system that makes it possible to transmit mail from one city 
to another seconds has been designed for the experimental “Speed-Mail”’ 
program sponsored by the U.S. Post Office Dept. Stromberg-Carlson and 
Haloid Xerox Inc. collaborated in the development of the facsimile trans- 
mission equipment. (Please Turn to Page 11) 
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Moseley 4B & PLOTS TWO DEPENDENT 
AUTOGRAF VARIABLES AGAINST SINGLE 
Recorder INDEPENDENT VARIABLE 


\ 


The MOSELEY Model 48 Recorder simultaneously plots 
two dc input signals against a third signal in cartesian 
coordinates on standard graph paper. 


An internal X-axis time base permits plotting two 
variables against time. 


Three pens are employed; one a fixed pen serving as an 
event marker to identify significant points during 
recording. Plotting pens are controlled by independent 
servos; electrically isolated separate amplifiers eliminate 
interaction and filters smooth noisy signals for a 
10] ol =) ale) ame) (0) 


Model 4B employs either 11” x 17” or 842” x 11” paper 
with continuous vacuum hold-down. Transfer switches on 
range controls permit arbitrary fitting of the voltage 

to any part of the chart. 


The instrument is rack mounted with a vertical recording 
10] af- [elm aii ¢-10migela) @ere)a) ace) Mm ey-1a1-] ME-lale Mia] ele] mevelalal-vei dle) als 
at the rear. 


SPECIFICATIONS 
Recording Mechanism: Independent servo drives for 
sig, ce X1, Y1, Yo axes; free of ground 
Paper Size: 842” x 11”, 11” x 17”, vacuum hold 


Recording Speed: 1¥2” sec on X axis, ¥2” sec on Y axis for 
full scale travel. 


Input Voltage Ranges: X axis: 10 ranges, 7.5 mv to 150 v 
Y axis: 10 ranges, 5 mv to 100 v 


Time Intervals: 5 ranges, 7.5 to 750 sec full scale travel 
(X axis) 


Input Resistance: 200,000 ohms/v up to 2 v range; 2 
megohms on higher ranges 


Accuracy: Better than 0.2% full scale, Resetability 
better than 0.1% full scale. 


Power: 115 -v, 60-cps, 100 watts. (Other voltages 
and frequencies to order) 


Price: $3,450.00 f.o.b. factory. 


OF) -lale Mm elalol-me-10]e)1-104 ah CoMotal-1a) 4-06 U2 Gale] 0) tale) eles 


F.L. MOSELEY CO. 





pioneer and leader in X-Y and strip chart recorders 
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I recorders Dept. |E-12 Fag N. Fair Oaks Avenue, Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 
Field representatives in all principal areas 
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SCANNING \ (Continued from page 9) 


HIGH-THRUST ROCKET PROGRAM-NASA is sponsoring prelim- 
inary design studies on super size solid fuel boosters for vehicles weigh- 
ing one to seven million pounds. This contrasts with a weight of 22,000 lb. 
‘or Scout, the largest solid stage successfully flown in the U.S. so far. 


AUTOMATION COMES TO THE BATTLEFIELD-—The US. Army 
has unveiled a new system providing automatic control of artillery fire. 
Small rugged field computers consider current information on powder 
temperature, velocity errors, survey and meteorological data, and other re- 
lated variables to arrive at accurate range settings. The computers also 
work out complete fire plans for full-scale artillery operations, assigning 
targets to each battery, specifying ammunition and establishing a firing 
schedule. 


ADOPT NEW LENGTH STAN DARD-A new international stand- 
ard of length has replaced the platinum-iridium meter bar that has served 
as the standard for over 70 years. The inch now becomes equal to 41,- 
929.399 wavelengths of the orange-red light of krypton 86. 


TUNNELING NOTED IN INSULATING FILMS — Scientists of 
the G.E. Research Laboratory have for the first time observed tunnel- 
ing effects in simple metal film insulating layer devices. The effect in semi- 
conductor materials is well known and is the basis for the tunnel diode. 
The new discovery may make possible a miniature unit that can function 
as a switch, diode, resistor, or capacitor. 


TV SIMULATES AIRPORT RUNWAYS-Air Force pilots practicing 
night landings or takeoffs in ground trainers will be able to see an exact 
moving picture of the landing field, runways, and lights with a new sys- 
tem developed by Fairchild Astrionics Div. A 27-in. television monitor in 
front of the pilot carries an image projected by a small TV camera that 
is focused on a moving belt showing a precisely scaled and lighted repro- 
duction of the air field. The pilot’s flight controls direct the TV camera, 
which is mounted on gimbals, so that the field appears to the pilot as it 
would in actual flight. The camera reflects the aircraft’s pitch, roll, speed, 
course and glide or takeoff path, so that it “sees” the moving belt at the 
same angle the pilot would view the field from the cockpit. 
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SYNONYMS IN ACTION 
rugged ness (rig’éd nés), n. 
sturdy; hardy 
Hast’ings gauge tube (hast’ings gaj 
tub), n. strong; sturdy; hardy 


strong; 

















RUGGED HASTINGS GAUGE 
TUBE UNHARMED FROM 
SHOCK IN 400 LB. DROP 
HAMMER TEST 


Ruggedness is defined as “strong, sturdy, 
hardy”. But ruggedness is demonstrated 
by this shock test of a Hastings Gauge 
Tube conducted to government specifica- 
tion MIL 901B. A 400 lb. drop hammer 
was released to apply shocks to the above 
pictured Gauge Tube in all three planes 
from 1, 3 and 5 feet. The Hastings Gauge 
Tube remained unharmed and _ fully 
operable. 

For every application where ruggedness, 
plus sensitivity, is needed in the measure- 
ment of vacuum, Hastings gauges offer 
advantages not found in other vacuum 
gauges. Their special patented heated 
thermopile construction, compensated for 
temperature and rate of change of tem- 
perature, offers rapid and accurate re- 
sponse. Hastings direct reading gauges, 
free from tube burn-out or glass break- 
age, are available in four hard-to-measure 
ranges, 0-100u Hg; 0-1000n Hg; 0-200mm 
Hg and 10-200mm Hg. 

Send for Free Catalog No. 175 for more 
information on Hastings Vacuum Gauges, 
Controllers, Recorders, 


HASTINGS-RAYDIST, Inc. 


1301 Newcomb Avenue, 
Hampton, Virginia PArk 3-653] 
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Contracts 


contract for re- 
organization, 


A $468,400 
search into file 
which will permit great masses 
of scientific information to be 
sorted, classified and made avail- 
able by the file itself, has been 
awarded to the Advanced In- 
formation Systems Co., subsi- 
diary of Electrada Corp., by the 
National Science Foundation. 

Texas Instruments has been 
awarded an Air Force contract 
for work on Project VELA, a 
program for developing methods 
for detecting and identifying nu- 
clear explosions. The program 
is under the over-all supervision 
of the Advanced Research Proj- 
ects Agency. 

A stellar-inertial, surface ship 
navigation system will be de- 
signed and fabricated under a 
contract from the Navy’s Bureau 
of Ships by Autonetics, a divi- 
sion of North American Aviation. 
The marine system will be util- 
ized aboard a Pacific Missile 
Range instrumentation ship. 

During the third quarter of 
1960, the Arma Div. American 
Bosch Arma Corp., received Air 
Force orders for additional AT- 
LAS all-inertial guidance sys- 
tems and ground support equip- 
ment totaling more than $41,- 
009,000. 

Librascope Div., General Pre- 
cision, Inc., has been awarded a 
4 million dollar contract for the 
computer portion of the Federal 
Aviation Agency multi-million 
dollar program to establish a 
nation-wide semiautomatic sys- 
tem for air traffic control by 
1965. 


Sales and Earnings 


Net income of Daystrom for 
the 6 months ended Sept. 30 
amounted to $873,000. Sales for 
the same period totaled $44,576,- 
000 . . . Beckman Instruments 
sales for the 3 months ended 
Sept. 30 were $15,060,698, with 


net earnings amounting to $741,- 
014... Total sales and revenue 
for Hagan Chemicals & Controls 
was $30,384,696 for the 9 months 
ended Sept. 30. Net income was 
$1,390,244 .. . For the 9 months 
ended Sept. 30, Standard Kolls- 
man’s consolidated net sales 
were $71,815,551 with net income 
totaling $2,203,580 Bell & 
Howell reported net earnings for 
the nine months and third quar- 
ter as $3,501,000 or 94¢ per share. 
Sales for the same period were 
$83,036,000 ... Sales of $109,990,- 
886 for the third quarter were 
announced by NCK, with net in- 
come totaling $4,591,504 
Allis-Chalmers reported sales of 
$126,698,400 during the third 
quarter of 1960 were about 25% 
under the same period in 1959. 
Decrease is attributed to lower 
sales to both farm equipment 
and _ construction machinery 
dealers. The sharp drop in vol- 
ume and the dislocation in prod- 
uct mix reduced net profit to 
$1,251,383 after taxes Con- 
solidated sales of Chance Vought 
Aircraft, Inc. for the 3 months 
ended Sept. 30 totaled $56,312,- 
600. Net income for the same 
period was $1,191,944, equal to 
$1 a share. 


Electrical Measuring 
Instrument Shipments 


Shipments of electrical meas- 
uring instruments by U.S. manu- 
facturers during the first 3 
months of 1960 amounted to 
1,037,431 units valued at $35,213,- 
688, reports the Scientific, Mo- 
tion Picture and Photographic 
Products Division, Business and 
Defense Services Administra- 
tion, U.S. Dept. of Commerce. 

This total was distributed be- 
tween military and non-military 
shipments. Quantity for military 
Non-military units totaled 814,- 
459 valued at $21,673,954. 

The data presented cover 
only those electrical measuring 
instruments having a full-scale 
deflection error of 2% or less. 
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... for the precise calibration that means 
RECORDING CHART DEPENDABILITY 


the end of a process, for example, will have the 


Charlie Robinson, our pressroom supervisor, is 
making a careful chart calibration check in the 
picture above. He does this often. 

To make this test Charlie uses two engraver’s 
glasses, a special templet ...and the 50 years of 
chart printing experience that stands behind every 
GC Recording Chart. 

What this test involves is making sure that the 
center line of the circular punches on a GC Strip 
Recording Chart is always the same distance — 
the correct distance — from the zero line of the 
chart grid. This means that a 25 psi recording at 

= 


same value as a 25 psi recording at the start. 


Take rigid inspection standards like these — 
and add repeated paper and ink tests, continuous 
humidity control in production and storage areas, 
and speed of printing and delivery. You’ll see why 
more than 5,000 chart users rely regularly on GC 
dependability. 


GC stocks more than 15,000 different chart 
types. We design and print charts for special pur- 
poses. Why not send now for the GC Stock List 
and for specific sample charts? 





RECORDING 
CHARTS 


Distributed by: 

TECHNICAL SALES CORPORATION | 
189 Van Rensselaer St., Buffalo 10, Ni. ¥. 
A Subsidiary of 4 
GRAPHIC CONTROLS CO 

Buffalo 10, N. Y. . 
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From RCA The Most Trusted Name In Electronics 
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Electronic 


Engineered to withstand the rigors of industrial 
environment...an ultra high-speed control system 
...tailored to your exact needs 


The RCA 110, an advanced solid state industrial 
computer, offers capabilities that range from sim- 
ple automatic monitoring and recording to complete 
real-time computer control of complex industrial 
operations. 


From its very concept, the RCA 110 was designed 
for continuously operating processes, and built for 
maximum effectiveness under the hardest industrial 
usage. It is housed in dust-tight heavy steel cabinets 
and air-cooled by internal heat exchangers to guard 
against contamination from outside atmosphere. 
The entire system is programmed so that it will 
continuously check itself. In the event of main 
power failure, the RCA 110 calls into action a “safe 
shutdown” sequence without loss of computer mem- 





6 REASONS WHY THE RCA 110 IS 


DESIGNED FOR FAIL-SAFE CONTINUOUS OPERATION even 
under the most exacting factory conditions. Dust-tight, 
heavy-duty all-steel enclosures are equipped with industrial 
heat exchangers for internal cooling to prevent contamjna- 
tion from outside atmosphere. Requires no false flooring or 
other special site preparations. 


UNIQUE PRIORITY INTERRUPT FEATURE enables computer to 
automatically select the most urgent task from multiple 
demands. Operates on programmed priority basis, to avoid 
traffic jams and to handle emergency situations immedi- 
ately. Result-——programs are easier to write, memory space 
is conserved, and computer free time is automatically as- 
signed to self-checking routines, 


ory or instability to the controlled system. Wired-in 
priority interrupt helps make the RCA 110 the most 
efficient industrial computer offered anywhere. 


Like all RCA Electronic Data Processing Systems, 
the “building-block” concept of the RCA 110 per- 
mits custom-assembly of the system according to 
your special requirements, and easy expansion as 
your needs demand. 


For detailed information on the world’s most ad- 
vanced industrial contro] computer, ask your near- 
est representative of the Foxboro Company, or write 
—TIndustrial Computer Systems Dept., Electronic 
Data Processing Division, RADIO CORPORATION OF 
AMERICA, 21 Strathmore Road, Natick, Mass. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 


THE WORLD’S MOST EFFICIENT 


MAXIMUM SYSTEM ACCURACY IS SAFEGUARDED with low 
impedance, single path ground scheme—permits low level 
signals to be processed by computer, eliminating cross talk 
interference from main frame currents. Employs solid cop- 
per, 150 pound bus bar as integral part of grounding system. 


HEAVY DUTY SOLID STATE POWER SUPPLY includes separate 
metering and adjustment of all DC voltages, automatic 
alarming of over-voltage, and circuit breaker protection 
against current overload. Motor driven control eliminates 
start-up shock and prolongs life of all components. Reserve 
capacities in power supply, plus priority interrupt routine, 
safeguard memory information, and safely shut down the 
computer in event of main power failure. Entire system 
sectioned and metered for high-speed, automatic check-out. 


ustrial Computer System 
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INDUSTRIAL COMPUTER 


EASY MAINTENANCE EVEN DURING OPERATION— al! circuits 
accessible from front in extendable drawers and hinged 
chassis. Industry’s most complete maintenance panel per- 
mits manual check-out of complete system. Computer con- 
tinues to operate with all drawers fully extended. Circuits 
are designed to perform at high temperatures—have built- 
in marginal testing, and an automatic alarm signals im- 
proper operating voltages. 
f : 936 kilo 
MODULAR DESIGN PERMITS FIELD EXPANDABILITY — both Pp et Alay tie la cette decreas ig Bo 
drum and core memories can be expanded in the field within Me elas sei ala Me tl Miceli been Min Tad 
a few hours as additional tasks are assigned to the computer 
or the number of inputs, outputs, and data manipulations 
are increased. 
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U.S. Firms Abroad 
The Office of British Navy 
Staff has placed an order for 


special support equipment in 
connection with the Ryan AN/ 
APN-97A Doppler navigator pro- 
gram with Ryan Electronics, di- 
vision of Ryan Aeronautical Co. 
This brings the total business 
Ryan Electronics has received 
on the British program to ap- 
proximately $2 million. 

Biorn Biornstad Co., indepen- 
dent Norwegian shipping firm, 
has contracted with Internation- 
al General Electric for a com- 
plete packaged engine room sys- 
tem for its new 38,000 dead- 
weight (DWT) tanker. The con- 
tract, valued at more than $1.5 
million, calls for supplying an 
entire engine room propulsion 
system, including steam _tur- 
bines, reduction gear sets, elec- 
tric power producing turbine- 
generator sets, boilers and con- 
densers. 

Friden, Inc. has established a 
new subsidiary in Switzerland, 
Friden International, S.A., for 
equipment sales jurisdiction in 
Europe, Africa and the Middle 
Kast. 

Tracerlab, Inc. has successfully 
concluded negotiations to pur- 
chase a complete manufacturing 
facility in Belgium for the pro- 
duction and sale of products in 
the European Common Market. 


French Steam Power Plant 
To Employ TRW Computers 
The first large steam power 
plant outside the U.S. to use in- 
tegrated automation will be con- 
trolled by an RW-300 digital con- 
trol computer system. 
Electricite de France, power 
utility owned by the French gov- 
ernment, has bought two com- 
puters for automatic control of 
a high-power steam generating 
plant to be built at St. Quen. 
More than 600 process vari- 
ables will be automatically re- 
corded and monitored by the 
RW-300 computers for the highly 
complex control system. The 
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computers will also calculate 
and record theoretical and actual 
performance values, and control 
the plant operation to give the 
desired power output at a min- 
imum cost. 

The RW-300 is a transistorized 


digital! computer with built-in 
analog to digital conversion 
equipment, a magnetic drum 


memory, modular construction 
and other features. It is manu- 
factured and sold in the Euro- 
pean Common Market by CAE, 
a firm established last July by 
Thompson - Ramo - Wooldridge 
Inc. and two French electronics 
firms, CSF and Intertechnique. 


“Mr. G. D.” Joins 
Japan Air Lines 

An expert weather forecaster, 
with special interest in passen- 
ger comfort and safety, has gone 
to work for Japan Air Lines on 
a 24-hour, 52-week-a-year job. 
He is called “Mr. G.D.”, better 
known as a Bendix G-15 general 
purpose computer. 

The G-15 can prepare a flight 
plan in less than 70 seconds 
where manually, it usually takes 
a highly-trained dispatcher about 
an hour. 

The operator feeds into the 
computer such raw information 
as wind velocity at various alti- 
tudes, ground and upper air tem- 
peratures, barometric pressure, 
number of passengers, and fue! 
load. Seconds later, the computer 
produces a route that takes all 
of these conditions into consid- 
eration. It tells the pilot the best 
course, altitude and speed his 
jet should maintain for the most 
economical and comfortable trip. 
If several different plans pro- 
duce comparable results, the 
computer offers them all to the 
pilot for his consideration. 

The G-15 is able to read 430 
words per sec. and can remem- 
ber up to 300,000 words with the 
use of auxiliary magnetic tape 
memory units. It can add/sub- 
tract in 0.0005 sec. and multiply/ 
divide in 0.0167 sec. 
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Instrumentation 
in Yugoslavia 

Yugoslavia produces relatively 
few scientific, laboratory and in- 
dustrial process instruments, so 


‘it must depend upon imports to 


meet most of its requirements. 
According to the latest available 
information, as released by the 
U.S. Dept. of Commerce, total 
instrument imports’ increased 
from $3.8 million in 1956 to $6.0 
million in 1957 and $7.9 million 
in 1958, more than doubling in 
the 3 years. 

Industrial and process instru- 
ments and equipment repre- 
sented 3/5ths of all instrument 
imports, mechanical measuring 
instruments, the largest single 
category, accounting for nearly 
$2.3 million in 1958. 

West Germany, Yugoslavia’s 
major supplier of instruments, in 
’06-'58 contributed $4.1 million or 
nearly 4th of the total value of 
imports. Hungary accounted for 
$2.2 million, Switzerland, $2.1 
million. Czechoslavakia, United 
Kingdom, East Germany, U‘S. 
and Austria, each supplied more 
than $1.2 milion in instruments 
and equipment in the 3-year 
period. 

U.S. instruments sales to Yu- 
goslavia amounted to $693,000 in 
D6, $489,000 in ’57, $754,000 in ’58, 
and $526,000 °59, scientific and 
lab instruments accounting for 
about 54% of the total. The U.S. 
figure of $1.9 million in instru- 
ment exports to Yugoslavia in 
06-58 exceeds by nearly 1/3rd 
the $1.3 million in instrument 
imports which Yugoslavia cred- 
its to the U.S. for this period. 
This discrepancy is attributed to 
dissimilarities in their commod- 
ity classifications. 

Because of its limited produc- 
tion, Yugoslavia’s exports of in- 
struments are small, in ’56-’58 
amounting to $389,000 only about 
2~ of the total value of instru- 
mentation imports in the same 
period. 
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FISHER 


NODULAR IRON CONTROL VALVES 
save up to 23% over cast stee// 


Fisher control valves are now available in high- 


strength Nodular (ductile) Iron bodies, that do the 


same job as steel valves... for up to 23% less! 

Nodular Cast Iron has higher yield strength than 
steel. When overpressured, a Nodular Cast Iron valve 
will continue to operate satisfactorily without distor- 
tion, at a higher pressure, than a similar steel valve. 

Ability to resist thermal shock compares favorably 
to steel. Nodular Cast Iron valves have been tested 
successfully at three times their rated pressure and 
their corrosion resistance is as good and generally 
better than cast iron or carbon steel. 

Effective in temperature ranges of -20°F. to 
+650° F. and pressures up to 1,000 psi. Shock or 
impact characteristics are comparable to steel. Has 
more resistance to scaling in air at high temperatures 


than ordinary cast iron or plain carbon steel. 


like more information about this all 


SEND FOR TECHNICAL PAPER TM-5 


DDY SPECIFICATIONS COMPARISON OF MECHANICAL PROPERTIES 








Cast Iron Nodular tron Cast Steel 

- ort gic . 

ee eee anes or Sore GOH GeRe eee ASTM A126-B | ASTM A395 |ASTM A216-WCB 

Body Sizes—' through 12 

End Connections— Screwed, ASA raised face or RTJ 150 to 600 Tensile Strength, PSI] 31,000 Min 60.000 Min 70,000 Min 
psi flanges : : = : 1 

Plug Style—Top and Bottom guided, V-Pup or Throttle Plug Yield Strength, PS! 45,000 Min. | __ 36,000 Min. 

Pressure-Temperature Ratings— Pressure 80% of correspond Elongation, % 
ing steel flanges at a given temperature with maximum in 2” Gage Length 15 22 
pressure up to 1,000 psi and maximum temperature 650° F le 

Minimum Temperature— siinus 20° F Modulus of Elasticity, 

PSI 30x 10° 





























* 2% Offset 


PE ANYWHERE IN THE WORLD. CHANCES ARE ITS CONTROLLED BY 


GOVERNOR COMPANY 


owa / Woodstock, Ontario / Rochester, England 








SION, CONTINENTAL EQUIPMENT CO,, CORAOPOLIS, PA o1mee 1000 
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Both a 


PROGRAMMER 


guided by a 


pencil-drawn curve 





and a 


RECORDING 
CONTROLLER 


which superimposes a 
record of actual process 
performance and applies 
corrective control when 
performance deviates 
from the plotted program 
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COMPANIES ON THE MOVE 





Expansion 


S. Sterling Company’s newly 
formed Standards Laboratory 
will provide accurate calibration 
and certification of electrical 
and electronic instruments with 
measurements directly traceable 
to the National Bureau of Stand- 
ards ... a Computer Division has 
been formed as a new operating 
unit of Information Systems, Inc. 
. Hickok Electrical Instrument 
Company has created two new 
divisions: Industrial Instrument 
and Government Division, and 
Meter and Controls Division .. . 
ground has been broken for a 
$400,000 addition to the Tele- 
chrome Mfg. Corp. plant in Long 
Island .. . MB Electronics’ engi- 
neering department has been re- 
organized to further new prod- 
uct development and expansion 
. Philco has announced a new 
$5,000,000 building program for 
its Western Development Labs 
in Palo Alto, Cal., where the 
company built the U.S. Army 
Courier Satellite currently in 
orbit around the 
flectone Electronics, Inc. held 
ground breaking ceremonies for 
its new Florida facility on a 10- 
acre site near Fort Lauderdale 
Precision Circuits, Inc., has 
opened a plant in New Rochelle, 
N.Y. ... anew servomechanism 
group within Datex Corp. has 
been formed . .. Adler Electron- 
ics has opened a new 55,000 sq. 
ft plant in Pelham, N.Y. 
Tensor Electric Development 
Co., has formed a Commercial 
Products Division F & M 
Scientific Corp. has purchased 
30 acres near Avondale, Pa., for 
research, production and execu- 
tive offices. 


New Companies 


The newly-formed Circuitdyne 
Corp. will control several Pasa- 
dena-based subsidiaries engaged 
in the design, manufacture and 
assembly of electronic equip- 
ment . concentration on space 
age research and development 
will be the purpose of the new 


earth... Re-. 


Clauser Technology Corp. . . 
Ultrasonics, new Los Angeles 
corporation, will specialize in 


commercial and industrial ap- 
plications of ultra-high frequen- 
cy or “inaudible” sound. 


Acquisitions & Mergers 
Cook Electric Company stock- 
holders have approved acquisi- 
tion of NRK Mfg. and Engineer- 
ing Company Microdot has 
acquired Nacimco Products 
Electro-Medical Engineering has 
been incorporated Budd- 
Stanley Co. has become an af- 
filiated corporation of FXR, Inc. 
. Telecomputing Corp. has ac- 
quired Computer Sciences, Inc. 
Vanguard Air and Marine 
Corp. and Brigg Associates have 
agreed upon a plan of merge! 
Gulton Industries has ac- 
quired the electronics business 
interests of Electric Machinery 
Mfg. Company’s Mullenbach Di- 
vision Instrument Systems 
Corp. is the surviving company 
in a merger with Empire Flight 
Components, Inc. . . . Lewis and 
Kaufman Electronics Corp., has 
acquired Cascade Research, for- 
merly a division of Monogram 
Precision Industries . .. Coleman 
Instruments, Inc. has purchased 
Delmar Scientific Laboratories 
. Spectrol Electronics, wholly 
owned subsidiary of Carrier 
Corp., has purchased the assets 
of Bamford Corp. 


Name Changes 


Mech-Tron Instrument Corp- 
oration, engineering division of 
Arrow Tool Co., will be called 
Mech-Tron Engineering Corp. 

Eastern Associates, Inc. will 
now be called Eastern Instru- 
mentation, Inc. 

Chance- Vought 
has submitted for shareholder 
approval, the new _ corporate 
name of Chance Vought Corp. 

The Datamatic Div., Minneap- 
olis-Honeywell, is now Electron- 
ic Processing Division. 

Sutton Electronic Co., division 
of Nytronics, will become known 
as Automation Products Div. 


Aircraft, Inc. 


“Essentially, this corporation will be 
people—people of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 
environment.” 

SECRETARY OF THE AIR Forc! 


Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan- 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


A new and vital force 


EROS PACE 
CORPORATION 


are creaiing a climate conducive 


to significant scientific achievement 


vice president and general manager, 
laboratories division 


These scientist/administrators are 
now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/ space systems 
indispensable to the national security 


The functions of Aerospace Cor- 
poration include responsibility for 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force 


Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams—offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment. 


Immediate opportunities exist for: 
* WEAPONS SYSTEM PROJECT 
DIRECTOR 
¢ SENIOR SCIENTISTS/ SUPERVISORS: 
Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 
¢ SENIOR PHYSICISTS: 
Nuclear Propulsion 
Energy Conversion 
Solid State 
Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 
Mr. James M. Benning, Room 122 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 
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16th Annual Conference—L.A. 

Papers are invited for ISA’s 
Instrument Automation Fall 
Conference & Exhibit, Septem- 
ber 11-15, 1961 in Los Angeles, 
Cal. 

To date, the following sessions 
have been scheduled: Manage- 
ment, Nuclear Industry, Analy- 
sis Instrumentation, Physical & 
Mechanical Measurement, Meas- 
urement & Control, Chemical & 
Petroleum, Data Handling & 
Computation, Feedback Control 
Systems, Aero-Space, Metals & 
Ceramics, Transportation, Un- 
derwater Instrumentation and 
Measurement Standards. 

Submit qualifying abstracts to 
the Conference Program Coor- 
dinator, J. W. Witherspoon, 7107 
Penfield Rd., Canoga Park, Cal. 


Aero-Space Symposium 
To Stress New Goals 

New goals, research progress 
and increased physical measure- 
ment requirements for aero- 
space instrumentation will be 
emphasized at the Aero-Space 
Instrumentation Symposium, 
April 30 to May 4, 1961 in Dal- 
las, Texas. 

Three well-known speakers 
will present the keynote infor- 
mation at the opening session, 
entitled “New Goals of Instru- 
mentation.” They are Dr. Rich- 
ard B. Kershner, Associate Di- 
rector, Applied Physics Labora- 
tory, Johns Hopkins University; 
Enoch Durbin, Professor, Aero 
Department, James _ Forrestal 
Laboratory, Princeton Univer- 
sity, and Dr. Robert J. Jeffries, 
former ISA President, and Pres- 
ident of Data Control Systems, 
Inc. Other featured speakers in- 


clude Lloyd E. Slater, FIER, 
who will discuss “Research 


Trends in Instrumentation” and 
Arthur T. Snyder of Boeing, 
who will-speak on “Instrumen- 
tation Systems.” 


Further information can be 
obtained from the Program 
Chairman, Walter J. Gabriel, 


Rt. 3, Box 36, Fort Worth, Texas. 
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Temperature Symposium 
Program Finalized 

The technical program is now 
complete for the most compre- 
hensive meeting ever held on 
the subject of temperature meas- 
urement. Almost every area of 
the physical, biological and med- 
ical sciences will be represented 
at the 1961 Symposium on “Tem- 
perature, Its Measurement and 
Control in Science and Industry” 
to be held in Columbus, Ohio, 
March 27-31, 1961. 

The meeting is sponsored by 
the American Institute of Phys- 
ics, the National Bureau of 
Standards and ISA. 

Some of the most recent ad- 
vances in high and low temper- 
ature measurements will be de- 
scribed in the 200 papers deliv- 
ered at the Symposium from the 
great efforts being made _ in 
plasma physics to the great in- 
terest in extending the Inter- 
national Practical Temperature 
scale down to the region of 1°K. 

Committee heads are: General 
Chairman, W. A. Wildhack, Spe- 
cial Assistant to the Director, 
NBS; Vice Chairman, Dr. E. 
Hutchisson, Director, AIP; Sec- 
retary, C. L. Roberson, Manager, 
Mechanical Research Labora- 
tory, Owens-Corning Fiberglas 
Corp. and Program Chairman, 
Dr. C. M. Herzfeld, Chief, Heat 
Division, NBS. 

For further information con- 
tact: Meetings Manager, ISA, 
313 Sixth Ave., Pittsburgh 22, 
ra. 


lron & Steel Conference Set 

The 11th Annual ISA Spring 
Conference on “Instrumentation 
for the Iron & Steel Industry” 
will be held March 8-9, 1961 in 
Pittsburgh, Pennsylvania. 

Approximately fifteen papers 
are scheduled ranging from dis- 
cussions on continuous anneal- 
ing furnaces to split wind blow- 
ing. 

For information contact: J. L. 
Wallace, Weirton Steel Co., 
Weirton, W. Va. 
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IMA Call For Papers 
January 15, 1961 is the ab- 
stract deadline for the 7th Na- 
tional ISA Symposium on In- 
strumental Methods of Analysis, 
April 17-19, 1961, Houston, Tex- 
as. 
Spectrographic Methods, Gas 
Chromatography, Electrochemi- 
cal Methods, Sample Handling, 
and Physical and Chemical 
Methods are among the techni- 
cal sessions to be presented dur- 
ing the three-day IMA meeting. 
Direct all paper proposals to 
the Program Chairman, L. E. 
Maley, Waters Associates, 45 
Franklin St., Framingham, Mass. 


Chromatography Symposium 
Technical Program 

The Third Biennial ISA Inter- 
national Symposium on Gas 
Chromatography will be held 
June 13-16, 1961 at Michigan 
State University, East Lansing, 
Mich. 

Papers are solicited in the fol- 
lowing categories: I. Optimum 
Gas Chromatographic Column 
Parameters: Theory and Prac- 
tice; II. Detectors and Readout 
Systems: Design and Perform- 
ance; III. Separation and Anal- 
ysis of High Boiling Mixtures; 
IV. Application of Gas Chroma- 
tography to Flavor and Odor 
Problems; V. Application of Gas 
Chromatography to Biological 
Studies; VI. Combination of Gas 
Chromatography with Other 
Techniques; VII. Application of 
Gas Chromatography to Plant 
Stream Analysis. 

Papers on significant advances 
in fields not mentioned above 
are also invited. Papers relating 
to standard instrument design 
which represent improvements 
in form only will not be accept- 
ed. 

Deadline for abstracts is Jan- 
uary 15, 1961. Address all cor- 
respondence to the Program 
Chairman, Dr. J. E. Callen, The 
Procter & Gamble Co., P. O. Box 
175, Cincinnati 39, Ohio. 
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STANDARD MegopaK 
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THERMOCOUPLES 








oe o* . A A el 
peri Te Take Tae Te Tae Uae Dake bak Lak ba ae a ea 


ae 








If you’ve been looking for small-diameter, flexible 
thermocouples with high speed of response, search 
no more. You'll find exactly what you need in 
Honeywell’s MegopaK* line. 


MegopaK is a combination of thermocouple wires, 
mineral insulation and a protecting sheath, com- 
pacted into a solid mass with a diameter as small 
a:1/16”. You can get MegopaK in standard lengths 
up to 25 feet, and in lengths up to 50 feet on special 
order. They’re available with copper-constantan, 
iron-constantan and Chromel-Alumel** calibra- 
tion. In all, there are more than 150,000 standard 
combinations of materials and fittings. These top- 
quality thermocouples are supplied in bulk, and as 
elements with wires welded into a measuring junc- 
tion, or as complete assemblies. 


*Trademark, Minneapolis-Honeywell Reg. Co. 


** Trademark, Hoskins Mfg. Co. 
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MegopaK assemblies come complete with termina- 
tions( heads, plugs, ete.) and mounting attach- 
ments. Also available are special configurations, 
tests, material and calibration certifications. 


MegopaK thermocouples and other pyrometer sup- 
plies are stocked at our Los Angeles and Dallas 
depots as well as in Philadelphia to give you the 
fastest possible service anywhere in the country. 


Check with your nearby Honeywell field engineer 
for complete details, or write for Catalog G100-4. 
MINNEAPOLIS-HONEYWELL, Wayne and 

Windrim Avenues, Philadelphia 44, Pa. 

—In Canada, Honeywell Controls, Ltd., 

Toronto 17, Ontario. 


Honeywell 
H fit we Coutol 


SINCE 16865 
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your frequency... 


DIEHL precision resolvers and phase-shifters are avail- 
able for operation at frequencies up to 2 Mc. 

Operable and accurate at frequencies up to 2 Mc., the 
DIEHL line of precision resolvers and phase-shifters 
are right now proving their accuracy in a growing 
number of actual applications. 

One of the secrets of their success is an ultra-flexible 
basic design which permits almost limitless winding 
variations in the same size 11 frame, tailoring each unit 
for optimum performance at your frequency. 

Another is the wealth of design and manufacturing 
experience obtained during the four years since develop- 
ment of the first high frequency units in the precisio’ 
manufacturing facility at DIEHL. 

Not to be overlooked is the company’s willingness 
to accept special frequency requirements rather than 
insisting on conformance to arbitrary “‘standard”’ values. 

Take advantage of all our “trade secrets” when you 
specify high frequency resolvers and phase-shifters bv 


DIEHL. 


Write for complete information. 4004 


DIEHL MANUFACTURING COMPANY 


A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 


1A Trademark of THE DIEHL MANUFACTURING COMPANY 


ISA Journal 


Somerville, New Jersey 


CIRCLE NO. 


SINGER™ 


*A Trademark of THE SINGER MANUFACTURING COMPANY 
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Measurement Science 
Institute Established 


United States’ first Institute 
of Measurement Science will be 
established at the University of 
Washington, D.C., with the sup- 
port of the National Bureau of 
Standards and the Martin Co. of 
Baltimore. The announcement 
was made by Dr. Martin Mason, 
dean of George Washington Uni- 
versity’s school of engineering, 
at a press conference held in 
conjunction with ISA’s Fall 
meeting in New York. 

Through this new Institute, 
Dr. Mason said, America hopes 
to overcome Soviet superiority 
in the science of measurement, 
metrology, which has contrib- 
uted greatly to Russia’s missile 
and space achievements. 

The urgency of the measure- 
ment problem has been reported 
by the National Bureau of Stand- 
ards: “In 1956 the Soviets claim- 
ed they could make calibrations 
of temperature measuring de- 
vices up to 6000°C, and their 5- 
year plan called for extending 
this competence to 12,000°C by 
1960. By contrast, in 1956, the 
U.S. Bureau of Standards had 
reasonably satisfactory means 
for providing temperature cali- 
brations of up to only 2800°C.” 

Today, NBS calibrations can 
be made only up to 4200°C, or 
about 1/3rd of Soviet capabil- 
ities. 

Dr. A. G. MeNish, chief, Me- 
trology Div., NBS, who appeared 
with Dr. Mason, said that in- 
creasing requests from industry 
for a source of talent to develop 
and use precise measurement 
techniques has resulted in an in- 
creasing load on the consulting 
services of the Bureau. 

“It is of the utmost importance 
to our needs at the Bureau that 
this center be established,” Dr. 
McNish added. “There has been 
nothing like it’before in the field 
of scientific measurement. The 
very security of our nation and 
the future vigor of science, in- 
dustry and commerce in America 
all depend on it .. . during the 








past year requests by industry 
and government for calibration 
of gage blocks alone have in- 
creased from 300 to 1000 month- 
ly. As a result, a priority sys- 
tem had to be established. Pack- 
ing cases of all kinds sent to 
NBS by industry for calibration 
are overflowing into the hall- 
ways of the Bureau.” 

Dr. McNish said that during 
the last fiscal year ending June 
30, no fewer than 175,000 items 
of all kinds were sent to NBS 
by industry and government. 
These ranged from electronics 
devices through optical instru- 
ments. 

The first classes at the Insti- 
tute of Measurement Science 
will begin next February as part 
of George Washington Univer- 
sity’s regular curriculum. Sever- 
al courses will be offered includ- 
ing a fundamental course in me- 
trology, a course on statistics as 
applied to measurement and spe- 
cialized courses such as electron- 
ic, thermal and optical measure- 
ment. Those specilizing in metro- 
logy will be required to take 
about 30°: of all their courses in 
this subject. 

Dr. McNish said that Dr. A. V. 
Astin, director of NBS, has 
promised “the fullest coopera- 
tion of the Bureau in the Insti- 
tute’s work, and that courses will 
be held not only at the Univer- 
sity but also at the Bureau.” 

Founding of the new Institute 
resulted from informal talks 
among members of industry, 
NBS, and the University. The 
Martin Co. provided the initial 
funds, $10,000, which made the 
center possible. 

Bachelor’s, master’s and doc- 
tor’s degrees will be offered by 
the center. 





Attention All ISA Men 


Although 
are coming in at a fast rate, some 


membership renewals 
procrastinators are still at large. 
We ask that all of you take heed 
of the second (pink) renewal re- 
minders, which have gone out from 
Pittsburgh within the past few 
weeks. Prompt renewals save Head- 
quarters time and expense and 
will enable the Society to serve 
you better. 
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New Ohmart Beta Thickness Gages 

automatically and continuously detect and 

record variations in weight across the sheet, and 

control elements in the paper- making process to maintain 
basis weight at a constant value. 

Papers from fine tissues to blotting stocks can be 
measured, with a precision and repeatability of +2% of 
scale or bette 

These new Ohmart units are the first beta radiation 
thickness gages to employ a fully transistorized, miniatur- 
ized power supply/indicator with a single vacuum tube 
transducer. This simplified circuitry decreases space require- 
ments for instruments, reduces maintenance, and makes pos- 
sible a major price reduction for control gages of this type. 


Ohmart Beta Thickness gages can improve your paper 
quality and yield, while reducing your costs. Write today 
for detailed information. 


More industries use Ohmart Nuclear Gaging Systems 
than all others combined. 


The Ohmart Corporation 
rod (Ge 2238 Bogen St., Cincinnati 22, 


*s v 
Engineering representatives in principal areas 
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| World Leader in Process Control 
' ’ Thru Nuclear Energy 
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Right Product, Wrong Pix 


To the Editor: 


We sincerely appreciate your pub- 
lication of the new product announce- 
ment of our recording refractometer 
in your September 1960 issue. Un- 
fortunately, you published a picture 
of our flame photometer not the re- 
cording refractometer. Enclosed is a 
glossy photo of the refractometer. 

This is a serious error as it indi- 
cates a unit much larger in size than 
is the actual case. Would it be possi- 
ble for you to correct this error in a 


? 


subsequent publication’ 
: E. Maley 


Waters Associates 


We genuinely regret the mix- 
up. Above is the picture that 
should have accompanied the an- 
nouncement of the new Waters 


my FT TD MN TO SULT TT Soe re 
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Stresses Safety Needs 


Mr. Louis J. Rogers 


Your paper “Electronic Measuring 
Invades Hazardous Areas” in the Sep- 
tember 1960 issue of the ISA Journal 
was discussed at the September 29th 
meeting of ISA Committee 8D-RP12. 
Since the Committee is at present 
laboring over a Recommended Prac- 


was most timely. The article itself is 
excellent, but it is the feeling of the 
Committee that additional facts need 
to be brought out and I have been 
asked to call the matter to your at- 
tention. 

The point the Committee is trying 
to stress in the Recommended Prac- 
tice is that safety depends not only 
on power levels during normal op- 
eration but also on power levels under 
probable — fault Your 
quoted factor of safety for normal 
operation is certainly extremely con- 


conditions. 


servative, but nothing is said about 
possible circuit faults. 

In looking over the circuit for pos- 
sible component failures that could 
put dangerous power on the measur- 
ing leads. I note that the tank circuit 
is separated from the rest of the 
circuit by two capacitors and is, 
erounded at the bottom of L2. It is 
unnecessary to look further because 
as long as these three are effective, 
the output is safe. That the capa- 
citors should be of high quality and 
conservatively rated even for the 
maximum possible voltage to which 
they may be subjected seems obvious. 
Coil L2 and its associated ground 


recording differential refracto- 
meter. — Ed. 


ISA WINTER INSTRUMENT- AUTOMATION CONFEI 


JAN.17-19, 1961 be chat — Ke 


Learn the latest instrumentation techniques and see 
the newest equipment and hardware at the ISA 
Winter Conference and Exhibit in St. Louis. Recent 
instrumentation developments and concepts in many 
industries and processes will be presented at stimu- 
lating technical sessions. Noted authorities develop 
the theme: Instrumentation at the Crossroads. 
Thousands of executives, engineers, scientists, 


24 ISA Journal 


tice, on Intrinsic Safety, the subject 


connection must be substantial and 








- AND EXHIBIT CJ ST. LOUIS, MISSOUR: 
PeWGC Shi raton-Jeffe PSO? Hot 

technicians and instrumentmen will be in attend- 

ance to examine over 125 exhibits to be displayed. 


Plan now to attend, to exhibit. For further informa- 
tion write: 


INSTRUMENT SOCIETY of AMERICA 


313 SIXTH AVENUE 
PITTSBURGH 22, PA. 
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securely fastened. And even more im- 
portant, the arrangement of parts and 
wiring must be such that accidental 
shorting out of key components is 
virtually impossible. For example, 
the output lead from L2 coming 
loose and contacting B+ would by- 
pass all protective components. 

We are all sure that you and your 
associates recognize these hazards 
and have taken all necessary pre- 
cautions. We are not at all sure that 
some less competent reader of the 
Journal will not throw one together 
from the diagram in complete ignor- 
ance of the necessary precautions. 
The results could be disastrous for 
him and unpleasant for the whole 
ISA. 

W.F. Hickes 
The Foxboro Company 
for ISA Committee 8D-RP12 


In my recent article entitled 
“Electronic Measuring Invades 
Hazardous Areas” (September, 
1960, Vol. 7, No. 9) a system was 
outlined which is considered in- 
trinsically safe insofar as power 
levels during “normal opera- 


a. 
- 


Y 


tion” are concerned. Readers 
should be specifically cautioned, 
however, about certain hazards 
that might « -ise due to “probable 
fault conditious”., For instance, 
a breakdown of the 0.005 mmfd 
capacitor connecting the plate 
circuit of the 6U8 tube and the 
measuring tank circuit; or the 
accidental short-circuiting of any 
B+, 6.3 VAC or 115 VAC lead 
to the tank circuit could connect 
higher power level sources to 
the measuring site in the circuit 
design shown. 

While the use of high quality 
components and the utilization 
of the best wiring practices is 
implicit, nevertheless an empha- 
sis of the importance of these 
factors in cases where safety is 
a factor must be made. Indeed, 
all safety conditions established 
would be vitiated by not consid- 
ering them. I am grateful to ISA 
Committee 8D-RP12 for bring- 
ing this matter to my attention. 

L. J. Rogers 

Special Instrumentation Division 
Engineering Department 

Union Carbide Olefins Company 
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More Instrument Publications 


To THE Eprror: 

At the recent ISA Meeting I picked 
up a copy of “Basic Instrumentation 
Lecture Notes and Study Guide - 
Part I.” This is a very worthwhile 
contribution to the field of instru- 
ment education. 

Your foreword to this book indi- 
cates that additional sections are be- 
ing prepared on control, data proc- 
essing and systems. We would like 
more information as to approximate- 
ly when these publications ‘rst will 
hecome available. In addition, we 
wonder whether there are any other 
instructional materials in preparation 
by the ISA. 

R. D. Hultgren 
The Proctor & Gamble Co. 


With regard to additional ma- 
terials which are being prepared 
by ISA, Part II covering “Con- 
trol Theory” should be available 
in tentative form by the end of 
this year. Part III dealing with 
“Data Handling and Computa- 
tion” is planned for release in 
tentative form sometime in 
1961. Editor 
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Time No Longer 


“‘Ticks Away’’ — Now It Hums! 


The centuries-old ticking 
sound we all associate with the 
passage of time is to be yet an- 
other victim of electronic prog- 
ress! Bulova Watch Company’s 
transistorized timepiece, the 
“Accutron,” produces, instead, a 
low hum. Using the principle of 
the tuning fork, the new wrist 
watch is hailed as the most sig- 
nificant advance since invention 
of the balance-wheel escape- 
ment 300 years ago. It contains 
none of the conventional watch 


parts — no mainspring, escape- 
ment, balance wheel or _ hair- 
spring. 


Timing accuracy is obtained 
from the precisely-steady vibra- 
tion of a tiny in. long tuning 
fork (Figure 1). The fork is con- 
tinuously driven at 360 cps by a 
transistorized amplifier (Figure 
3) from battery power. Fork 
vibrations are converted to ro- 
tary motion through a pawl, fin- 
ger, and index wheel (See Fig- 
ure 2). The entire electronic cir- 
cuit has been miniaturized down 
to 42-cubic inch by use of space- 
age electronic techniques. This 
index wheel is a marvel of min- 
iaturization; only 0.095 in. in 
diameter (size of a pin head) 
and 0.0015 in. thick (half the 
thickness of your hair), it never- 
theless has machined into its 
rim 300 precision ratchet teeth! 

Bulova worked 8 years per- 
fecting the circuit and mecha- 





Figure 1. Max Hetzel, Swiss in- 
ventor of the Accutron, holds its 
vibrating fork and magnets (left) 
and transistorized amplifier, pick- 


up and driving coils (center). 


nism. It is so efficient requir- 
ing only 8 millionths of a watt 
(10 billionths of a horsepower) 

that it runs for 12 months on 
the power of a tiny mercury cell 
(Figure 4). 

Recent watch development has 
been toward “windless” watches. 
First came the “self-winders,” 
but they accomplished self wind- 
ing at the cost of increased com- 
plication — approximately 26 
moving parts as compared to 19 
for manually-wound' watches. 
Next developed was the electric 
watch. While battery power 
eliminated winding, the design 
retained balance escapements, 


Figure 2. Working details: dial side (left); train side (right). 
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Figure 3, Fork, pickup (phase- 
sensing) coil, amplifier and drive 
coils form a 360-cps closed-loop 
self sustained electromechanical 
oscillator which times the new 
watch. 


the weakest part in a watch, 
plus troublesome electric con- 
tacts. Now the Accutron, by 
eliminating both balance and 
contacts, has simplified watch 
construction to only 12 moving 
parts. 

Bulova guarantees the new 
wrist watch accurate to + one 
minute per month approxi- 
mately 10 times the accuracy of 
ordinary watches. Such precision 
is credited to four factors: 1 
Unlike a balance wheel, the tun- 
ing fork is virtually unaffected 
by position and motion (i.e., 
wearer habits) ; 2. it is independ- 
ent of lubrication; 3. the gear 
train is torque free — “floating” 

- and wear free because there 
is no mainspring pressure; 4 
modular construction with few 
moving parts. 


*For another electromechanical oscil 
lator, used for flow measurement, see 
page 52, November 1960, ISA Journal 


Figure 4. Tiny 1.5-v mercury bat- 
tery powers the Accutron for 12 
months. Replacement: $1.50 each. 
Note recessed setting knob on 
rear of case (right). 





ADVANCED 
COMPUTER 
RESEARCH 
AT LOCKHEED 


Challenging new concepts in the 
computer field are being investigated at 
Lockheed's Missiles and Space Division 
research laboratories in Palo Alto, 
California. Important progress is being 
made in pure and applied research as 
well as in the development of new and 
unusual design concepts. 


Advanced research programs are being 
carried on in such areas as: 

Switching theory * Modular codes * 
Logical design * Mechanical language 
translation * Digital system theory 
Ferrite-wire logic circuits * Tunnel diode 
circuits * Microwave digital techniques + 
Magnetic thin films + Micro circuitry 





Engineers and Scientists who are 
able to make contributions in these areas 
are invited to write to 

Research and Development Staff, 

Dept. L-24, 962 West El Camino Real, 
Sunnyvale, California 

U.S. citizenship or existing Department 
of Defense industrial security 

clearance required. 


Lochheed 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM;; 
The Air Force AGENA Satellite in the 
DISCOVERER, MIDAS and SAMOS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA « HAWAII 


‘i 
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The new Taylor 210T TRANSCOPE“ Transmitter is 
only 7’ x 9’ x 4”. Yet you can read the big 1134”- 
long scale up to 35 feet away. New tape drive or 
with optional servo-driven indication, these low- 
cost, motion-balance pneumatic transmitters have 
ample power for process alarms, di- 
gital encoders, potentiometers and 
other auxiliary functions — with no 
loss of accuracy. Transmitted signal 
remains within 14% of the input sig- 
nal. Threshold sensitivity is 0.1%. 





Ask your Taylor Field Engineer or write for Bulletin 98385. 


Other features of the 210T TRANSCOPE 
Transmitter include the weatherproof 
case which is split diagonally to make 
adjustments easily accessible. Single 
package pneumatics, encapsulated 
movements and actuating element are 
easily removed and replaced for on- 
the-job maintenance. Designed for 
Gage Pressure, Volumetric Pressure, Volumetric 
Load and Temperature. Non-indicating model 
(211T) also available. 





Taylor Instrument Companies, Rochester, N.Y., or Toronto, Ont. 


aylor Lnstruments MEAN ACCURACY FIRST 


ISA Journal 
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Long Live 
the King! 


EDITORIAL 





Judging from the sudden increased coverage of process computer control in the 
business and trade press, the average industrial man thinks that true automation has 
arrived. To the seasoned veteran in the business of industrial instrumentation, this 
spread of publicity on “who is doing what with computers” is almost inevitable after 
a year of relative silence. Much work has been going on in many companies and 
computers are actually beginning to run or help run plants and processes in suf- 
ficient numbers to create a new impression. Despite all the misgivings, points of view, 
problems, and dollars involved, computers are entering a new phase in the parade of 
industrial instrumentation. Despite many arguments that are given to the contrary, 
the computer is on its way to becoming king of industrial instrumentation. The size, 
the shape and the concepts of application will change, but the basic idea of high- 


speed computation for process control is here to stay. Despite the fact that the meas- 
urement, telemetering and final control elements will take a proportionately higher 
share of the instrumentation dollar, the computer will be king. 

What next? Top management will get interested for many reasons; some will have 
a computer for more publicity and less economic reasons, some will buy computers 
based on relatively poor economic justification, and others will do a first class job 
of justifying their purchase of a computer. The latter group will get the best brains 
or train their own men to take an honest systems engineering approach to the prob- 
lem. Computer control is ushering in a new era in industrial management. The old 
reliance on judgement, common sense and experience is losing out to bright young 
engineers who make decisions from mathematical models, dynamic analyses, simu- 
lation results, transfer functions and long lines of data coming out of computers. 
The impact starts at the very inception of an idea to build or redesign a process 
About now, many top management teams don't know who to trust 

The experience to date with process computer control is worth repeating. Many 
companies say the information derived from studies of computer control and the 
training accrued by their employees are worth the expense. The systems engineering 
and team approach show a new potential for process design. Computers demand more 
reliable and more accurate measuring instruments, in fact, absolute measurements. 
not relative measurements. Process computers are demanding that maintenance tech- 
nicians have a higher level of competence than is generally available in the process 
industries. Experience to date also indicates that more instruments are needed for 


computer control, compared with conventional process control equipment. 


What are the challenges as the computer becomes king of process instrumentation? 
To the computer maker, smaller units in modular form will open vast new markets 
To the input-output hardware maker, new concepts of measurement and communi 
cation offer more, not less markets. To the instrument engineer, a brand new oppor- 
tunity for recognition and more income is in sight. To the process industry users, king 


computer opens a new efa in production ot goods for a growing economy 
(,, 
Edstor 
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symbol of precision 


It's a simple matter for today’s computer to extend the accuracy 
of the symbol 7 to a fantastic 10,000 decimal places and beyond, 
thanks to such advances as solid-state electronics. Thus the symbol 
7 is a logical name for Precision’s new all-solid-state instrumenta- 
tion tape recorder, which has dramatically extended performance 
levels to literally twice those of ordinary magnetic tape instruments. 
The Precision 7 recorder offers: 


previcusly vbtainable with con- 
ventional recorders 
for a given length of tape—as much 
data on a 10'2 inch reel as previously on a 14 inch reel 
HIGHER reliability, LOWER fiutter, LESS 
maintenance 


Write for your copy of Bulletin 59, which describes the new Pre- 
cision 7 Recorder, based on the thoroughly tested and field-proven 
design of the FIRST all-solid-state instrumentation tape recorder, 


the Precision PS-200 Series. 


P| 1O0ll Commercial Street San Carlos, California 

Phone LYtell 1-444I1 TWX Scar Bel 3O 
Cable: PRINCO, San Carlos, Calif. 

REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 











Open door view of 7-channel 
machine, showing loaded tape 
magazine which can be inter- 
changed in 5 seconds. 





Rear view of 14-channel re- 
corder which weighs only 105 
pounds, fits in only 26% 
inches of rack space. 


The engineering fundamentals 


of a vital tool 


for instrumentation and control 


Magnetic Tape Recording 


PAUL J. WEBER 
Manager, Instrumentation Division 
Ampex Data Products Company 


First adopted for radio and home- 
entertainment purposes, the tape re- 
corder has become a basic tool for 
advanced scientific activities, con- 
tributing greatly to industrial and 
military research programs, in mis- 
sile development, satellite tracking, 
and in related laboratory proce- 
dures. This phase of recording, 
referred to as “instrumentation re- 
cording’, concerns itself with meas- 
urement, data storage, data analysis, 
research, and industrial control. 


THERE ARE two principal reasons 
for the rapid strides being made in 
applying magnetic tape recording for 
instrumentation purposes. First is the 
need and demand for making very 
large quantities of measurements at 
very fast rates; and for reducing this 
data rapidly to a form that will 
allow it to be used efficiently and 
effectively. The other reason centers 
around the inherent advantages of the 
magnetic recording process itself. In 
some Cases, it permits the attainment 
of results which cannot be achieved 
in any other way. 

For instrumentation and control en 
gineers, the refinement of magnetic 
recording techniques came at an op- 


Today's research and 
both indus 


trial and military — produce floods 


portune time 
development programs - 


of data that could swamp the tech 
nical personnel involved were it not 
for the availability of high-speed re 
cording and reduction facilities. 

Consider the problems involved in 
designing a modern airplane, for ex 
ample. The flight test is the traditional 
method used for evaluating the per 
formance and gathering the informa 
tion needed to prove out its basic 
design. In the early days of flight 
tests, the pilot would read the instru 
ments on his control panel and note 
his observations on a kneepad. As de 
sign techniques were refined, test en 
gineers required more extensive data 
and introduced more automatic meth 
ods of data acquisition, to free the 
pilot for his primary mission of flying 
the plane. The subsequent demand for 
more and more measurements, and a 
rapid reduction of these measurements 
to useable physical quantities upon 
completion of the flight, has required 
the use of more modern techniques 
of data acquisition One jet transport 
designer has a test program which 
involves taking one million measure 
ments during a single test flight. 

The technical advantages of mag 
netic tape as a recording medium aré 
attributable to 

1) Its ability to record any phe 

nomena that can be converted 
to an electrical impulse, over a 


wide frequency range with min- 
imum distortion. 


Very high information storage 
capacity per unit length. 


Immediate reproduction of re 
corded data since no chemical 


processing is required 


An alterable time base, permit- 
ing events to be recreated on 
playback faster or slower than 
they actually occurred( using a 
10:1 contraction rate, for ex- 
ample, an hour of missile test 
recording can be reproduced in 
6 minutes) 


Principals of Tape Recording 


The tape recorder is made up of 
three basic elements, Figure 1. First 
there are the electronic coding devices 
that prepare or encode the signal in- 
formation for optimum recording and 
decode it on playback to recover the 
signal in its original form. The second 
element is the magnetic head, which 
during the recording process converts 
the electrical signal into a pattern of 
varying states of magnetization of the 
During playback this 
varying 


tape medium 
transducer reconverts the 
states of magnetization on the tape 
into electrical signals. The third ele- 
ment is the tape transport whose func- 
tion is to move the tape medium across 
the magnetic heads at a constant linear 


spe ed 
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Figure 1. Basic elements of 
a magnetic tape recorder. 


There are several different recording 
processes in common use — each of 
which requires different encoding and 
decoding techniques. These processes 
can be divided into two major classes: 
analog and digital. The term analog 
recording is applied to those tech- 
niques that store and reproduce data 
as an electrical analog of its original 
form. Digital recording is used when 
the data has been converted into some 
form of pulses whose position in time, 
presence or absence, amplitude, dura- 
tion or polarity represent discrete data 
values at a certain point in time, and 
is also used to record static data, such 
as words or numerals, which have been 
translated into a numerical code. 


Analog Direct Recording 


This process is the more familiar, 
since it is used in the recording of 
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speech and music. The signal to be 
recorded is amplified, mixed with a 
high-frequency bias, and presented di- 
rectly to the recording head as a vary- 
ing electrical current. The recording 
head consists of a magnetic core in 
the form of a closed ring, having a 
short non-magnetic gap in series with 
the magnetic path of the core, Figure 
2. As it moves across the head, the 
surface of the tape contacts the mag- 
netic head at the gap, in effect shunt- 
ing the gap and 
magnetic path in the head core. The 
signal current flows through a winding 
surrounding the magnetic core and 
produces magnetic flux whose magni- 
tude is proportional to the recording 
current. With the tape moving across 
the heads at a given tape speed any 
particle of the magnetic medium cross- 
ing the gap remains in a permanent 
state of magnetiziation, proportional 
to the flux flowing through the head 


Figure 3. Effects 
of frequency on 
recording and 
reproducing 
characteristics. 


completing the 


Figure 2. Schematic of magnetic 
tape recording and reproducing pro- 
cess. 


at the instant that particle passes out 
of the gap. Thus, the actual recording 
takes place at the trailing edge of the 
record gap. If the signal to be recorded 
is sinusoidal, the intensity of magnet- 
ization on the tape varies sinusoidally 
along the length of the tape. The 
wavelength of recorded signal is di- 
rectly proportional to tape speed and 
inversely proportional to the frequen- 
cy of the input signal. 

During playback the tape passes the 
gap of a reproduce head, similar in 
construction to the record head. The 
portion of tape in contact with the 
gap is bridged by the magnetic core 
of the reproduce head so that the 
magnetic lines of flux flow through 
the core. The magnitude of this flux 
is a function of the average state of 
magnetization on that portion of the 
tape actually spanned by the gap at 
any given instant. As the tape passes 
the reproduce gap, the amount of flux 
through the core varies causing a volt- 
age to be generated in the winding 
linking the core. The voltage gener- 
ated is determined not by the magni- 
tude of the flux — but by its rate 
of cl *nge. Thus, if flux is proportional 
to the recording current, the playback 
voltage from the reproduce head is 
dependent upon the frequency and 
for constant-current recording (re- 
cording current constant at all fre- 
quencies), the output voltage will vary 
in direct proportion to frequency, 
Figure 3. 

To obtain an overall flat frequency 
response, the reproduce (decoding) 
amplifier must have a frequency re- 
sponse characteristic that is the inverse 
of the reproduce head characteristic. 
This is referred to as “playback” equal 
ization, Figure 4. As the frequency 





is lowered, the output voltage from 
the reproduce head decreases until it 
approaches the inherent noise level of 
the system. At this point, it is im- 
possible to recover the signal by 
equalization, and this condition leads 
to the principal limitation of the 
direct recording process — a lower 
frequency limit, below which it is 
impossible to record and playback 
successfully. 

In exploring the high-frequency 
end of the recording spectrum, a lim- 
itation is found that is fundamental 
to all recording processes. As men- 
tioned previously, the average value 
of tape magnetization spanned by the 
gap is continually changing, resulting 
in an output voltage from the head, 
Figure 5. In Figure 6 a much shorter 
wave length is illustrated, equal in 
length to the dimension of the gap 
itself. Under this condition, the aver 
age magnetization in the gap is zero 
and does not change at the tape moves 
by. The output from the head is there- 
fore zero. As the frequency approaches 
that value at which the wave length 
equals the gap width, the output from 
the reproduce head falls off rapidly. 

Although the limitation on high- 
frequency response resulting from this 
gap-effect cannot be eliminated, it 
can be improved by either reducing 
the size of the reproduce gap or by 
increasing the tape speed. Either of 
these two alternatives, however, in- 
volves a compromise in some other 
desirable characteristic. In reducing 
the gap size to get better resolution 
of high frequencies, the voltage output 
from the response head falls, as shown 
by the dotted curve in Figure 7. The 
result is a deterioration in dynamic 
range or signal-to-noise ratio. If, on 
the other hand, the tape speed is 
increased, head wear is corresponding- 
ly increased and head life reduced. Op- 
timum head design requires striking 
the best balance between these mu- 
tually conflicting parameters. 

Another major limitation of the 
direct recording process is amplitude 
instability. This is a condition brought 
about by causes external to the re- 
corder itself, namely, the surface con- 
dition of the magnetic tape. The ef- 
fect manifests itself by instantaneous 
lapses or reduction in signal level, 
which are commonly referred to as 
1 drop-outs. Although magnetic tape is 
manufactured in such a way that the 
magnetic (iron-oxide) particles are ap- 
plied to the surface of the tape in as 
uniform a coating as possible, the 


Figure 4. 
Output signal 
of reproduce 
amplifier. 


Figure 5. 
Gap effect 
at low 
frequency. 


Figure 6. 
Gap effect 
at high 
frequency. 


Figure 7. 
Reproduce 
head output 
at three 
different 
tape speeds. 
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Figure 8, (Left). Effect of surface imperfections on recorded signals. Figure 9, 


(Right). Curves explain the purpose of biasing. 


A—Recording characteristic of 


magnetic medium. B—Effects of adding high-frequency bias to the recording signal. 


resultant tape surface is not entirely 
smooth and homogeneous. Surface de 
fects of various types occur; the most 
serious of these are nodules or clusters 
of oxide particles which form along 
the surface of the tape. As these no 
dules pass across the head, they cause 
the tape to be lifted away from the 
head and result in a drop in signal 
level. A similar drop in signal level 
occurs if a foreign particle of dust or 
dirt is permitted to find its way onto 
the surface of an otherwise pertect 
tape 


The effect is most serious at the 
shorter recorded wave lengths (high 
frequency signals), which approach the 
size of the nodules of foreign particles 
Figure 8 iliustrates the magnitude of 
this effect. The drop-out effect is rel- 
atively unimportant for audio record 
ing, because the ear tends to integrate 
variations in signal level which occur 
instantaneously. For instrumentation 
recording, however, this effect is trou 
blesome if the recording is required 
to preserve accurately the waveshape 


of a transient phenomenon 


In introducing the direct recording 
process, mention was made that the 
signal to be recorded was mixed with 
a high-frequency bias. This is done 
to essentially eliminate the nonlinear 
portions of the tape’s transfer curve 
in order to provide low distortion. In 
examining the recording characteristic 
of the magnetic medium, the inherent 
nonlinearity of the recording process 
becomes apparent. By mixing a high 
frequency bias with the signal to be 
recorded, it 1s possible tO present to 
the recorded signal only the litear por 
tion of the recording characteristic. 
This effect is illustrated in a simpli 
fied manner in Figure 9 


Since the amplitude of the bias sig 
nal is several times that of the re 
corded signal, it is important to note 
that combining of the bias and re 
corded signal is accomplished by a 
linear mixing process, with no new 
sum and difference frequencies being 
introduced. This mixing is not an am- 
plitude-modulation process, in which 
new frequencies would be generated 


The bias frequency does not other- 
wise enter into the recording process, 
or the subsequent playback process 
The wave lengths, which would cor- 
respond to the high-frequency bias sig- 
nal, would be too small to be re- 
solved by the playback head. The ac 
tual value of the bias frequency is not 
too critical, and usually is made at 
least 3.5 times the highest frequency 
to be recorded, to minimize any inter- 
action which might occur between the 
bias frequency and higher-order har- 
monics of the recorded signal fre- 
quencies 

There are several advantages to the 
direct recording process. It has the 
widest frequency spectrum. Using 
practical tape speeds, signals can be 
recorded over a continuous range of 
frequencies from 50 to 250,000 cps 
Other advantages are its wide dynamic 
range and its ability to handle mod- 
erate overloads without sudden or 
drastic increases in distortion. The ma- 
jor applications for the direct record- 
ing process are: 1) Recording signals 
where the significant information is 


Figure 10, (Left). Basic elements in an FM recording system for magnetic 


tape. Figure 11 
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contained in the relation between fre- 
quency and amplitude. Examples are 
in the measurement and subsequent 
spectrum analysis of noise and under- 
water-sound signals. 2) The recording 
of voice commentary on one of the 
tracks of a multi-track recorder for the 
purpose of logging and identification. 
3) Multiplexing a number of signals 
simultaneously on one track by as- 
signing to each channel of signal in- 
formation a separate portion of the 
wide frequency spectrum that is avail- 
able in the direct recording process. 


Analog Frequency 
Modulation Recording 


Frequency modulation recording is 
a recording method used to overcome 
the two basic limitations of the direct 
recording process: the inability to re- 
cord very low frequencies and the 
amplitude instability caused by tape 
drop-outs. This method employs a car- 
rier frequency, which is frequency- 
modulated by the signal to be record- 
ed. Thus, a particular frequency is se- 
lected as the center frequency corres- 
ponding to zero input signal. A dc 
signal of positive polarity shifts the 
carrier frequency a given percentage 
in one direction. A dc signal of neg- 
ative polarity shifts the carrier fre- 
quency an equal percentage in the 
opposite direction. An ac input signal 
shifts the carrier alternately on both 
sides of center frequency, at a rate 
equal to the frequency of the input 
signal. Therefore, all information pre- 
sented to the tape is preserved in the 
frequency domain and normal ampli- 
tude instabilities have little or no ef- 
fect on the recording. 

A basic FM system is shown in Fig- 
ure 10. Here an elementary block di- 
agram of the electronic coding em- 
ployed in the FM process is illustrated 
as well as the relation between the 
input signal and the signal presented 
to the recording head. On playback, 
the signal is demodulated and fed 
through a low-pass filter which re- 
moves the carrier and other unwanted 
frequencies generated in the modula- 
tion process. 

The first widespread application of 
the FM recording technique was in 
frequency-division multiplexing where 
a number of individual carrier fre- 
quencies are each modulated by a 


separate input signal. A multiplicity 
resulting from the fre- 


of signals 


quency-division multiplexing — tech- 


nique is then mixed lineally and the 
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composite signal recorded using the 
direct recording process. The combi- 
nation of wide bandwidth and lin- 
earity of the direct recording process 
permits the simultaneous recording of 
many channels of signal information 
on one track of tape. 


There is a limiting factor in the 
dynamic range and accuracy of the FM 
system which can be attributed to the 
very stringent demands on the ability 
of the tape transport to move tape 
across the heads at a precisely uniform 
speed. Any speed variation introduced 
into the tape at its point of contact 
with the heads causes an unwanted 
modulation of the carrier frequency 
and results in system noise. This lim- 
speed variations 
(flurtcer and wow), is particularly 
acute in the  frequency-multiplex 
scheme just described. To record a 
multiplicity of carriers in the avail- 
able frequency spectrum, it is neces- 
sary to restrict the maximum frequen- 
cy deviation of any one carrier. The 


itation caused by 


frequency deviation commonly used 
has been + 7.5 percent of center 
frequency. Thus, if a 7.5 percent fre- 
quency deviation corresponds to a 100 
percent input signal, a 1 percent de- 
viation in frequency resulting from 
flutter or wow in the transport would 

> percent 


appear as 100/7.5 13.3 


noise signal. 


When it is more desirable to use 
the FM_ recording over a 
broader total signal-frequency range, 
with a fuller dynamic range and great- 
er overall accuracy, a wide-deviation 
FM system can be used. Here only one 
channel of signal is recorded on a 


Pp rocess 


track of tape and the entire frequency 
bandwidth of the recorder is used for 
this signal. With sufficient care, it 
is possible to design modulators which 
permit deviations of 10 percent of 
center frequency without sacrifice of 
linearity. In this case, a 1 percent tape 
speed error causes only a 100/40 

2.5 percent noise signal, an improve 
ment of better than five times that of 
the narrow-deviation system first men- 


tioned 


Actual values for the frequencies 
employed at a 60-ips tape speed are 
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given in the accompanying table. Re- 
ferring to the block diagram in Figure 
10, the low-pass filter following the 
demodulator in this case has a cut-off 
frequency approximately one-fifth that 
of the carrier frequency, permitting 
the recording of signals from direct 
current to 20 kc at a 60-ips tape speed. 
This yields a figure of merit for the 
frequency modulation recording proc- 
ess of 333 sine-wave cycles per inch of 
tape as compared to the 4000 cycles 
per inch of the direct recording proc- 
ess 

If the recording of frequencies as 
high as 20 ke are not required, the 
tape speed can be reduced in direct 
proportion to the desired upper-fre- 
quency limit, with proportional in- 
crease in recording time. When this 
is done the center frequency is scaled 
down in direct proportion to the tape 
speed, using the same —40 percent 
deviation. Thus the wavelength re- 
corded on the tape corresponding to a 
given dc signal voltage is the same, 
igdependent of tape speed. This makes 
it possible to record at one tape speed 
and reproduce at an entirely different 
tape speed, one of the important fea- 
tures of the FM recording process. 

The advantages of the frequency 
modulation recording 
ability to record low frequencies down 
freedom from the 


pr ICCSS are 


to direct current; 
effects of tape drop-outs; and excel- 
lent phase-shift vs. frequency charac- 
teristics with the attendant ability for 
accurately preserving the waveform of 
a recorded signal. Its disadvantages 
are: less efficient utilization of the 
tape, since it requires approximately 
ten times the tape speed for a given 
upper frequency limit; additional com- 
plexity of the electronic circuitry in 
cluding modulators, demodulators, and 
low-pass filters; and the need for a 


high-performance tape transport 


The major applications for the FM 
recording process are 1) The record- 
ing of low-frequency signal informa 
tion, such as vibrations, noises, and 
underwater sounds for spectrum anal- 
ysis; 2) the recording of transient phe- 
nomena, such as shock, blast and ig 


nition, where accuracy of waveshape 
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Figure 12. Sampling arrangement for PDM recording. 


is important. Transients having rise 
times as short as 60 microsec can be 
resolved with this process; 3) changes 
in time base permitting a speed-up or 
slow-down of a given event and per 
mitting the frequency components of 
a given signal to be scaled up or down 
by large factors, up to 1000 times or 


more 


Pulse Duration 
Modulation Recording 


Che trequency-division multipiexing 
technique just described is based on 
recording a number of signal channels 
yn a single recorder track by sharing 
the available frequency spectrum 
among the signal channels. There is 
1 second technique to accomplish a 
similar result, in which time can be 
shared between a number of channels 
of signal information. This technique 


| 


is called time-division multiplexing 


pling of a number of signal channels 
on a sequential basis. 

An engineer wishing to store the 
sine wave of Figure 11 normally thinks 
of a continuous recording of each in- 
stantaneous value of the wave. It is 
possible, however, to sample the sine 
wave at uniformly spaced discrete in 
tervals; record only the instantaneous 
values at the time of sampling; and 
then reconstruct the original signal on 
playback by passing the discontinuous 
readings through an appropriate filter 
An accurate reproduction of a sine 
wave can be made using as few as six 
samples per cycle, points A through IF 
in Figure 11. This technique is, of 
course, equally valid for non-sinusoidal 
signals, provided the sampling rate is 
at least six times the highest signifi 
cant frequency component of the sig 
nal 

When a data signal is sampled at 
discrete intervals, it is possible to use 


the time between these sampling in- 
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olution of the commutator. 

Two of the contacts on the commu 
tator are usually reserved for frame 
reference to allow  synchronizatior 
with the commutator used on play 
back. Two of the other contacts car 
be used for calibration signals, one 
corresponding to full-scale voltage and 
the other to zero voltage. Thus, the 
system permits continuous calibratior 
(once each revolution of the commu 
tator). The remaining sets of contacts 
are available for connection to the out 
puts of various transducers (T;, 7 
: or | 

The standard system established for 
telemetry is based on the use of 900 
samples per second. This permits some 
flexibility in system design because 
the engineer can select a 30-contact 
commutator rotating at 30 revolutions 
per second, a 45-contact commutator 
at 20 rps, or a 90-contact commutator 
at 10 rps. With the first of these com 
binations, 26 channels of informatio: 
(omitting the four contacts used for 
frame reference and calibration) car 
be recorded. The upper-frequency lim 
it of each is 5 cps (30 samples per 
channel per second, six samples per 
cycle). Other combinations provid 
more channels with a lower frequency 
content, or vice versa 

Additional flexibility is made possi 
ble by paralleling two or more con 
tacts and connecting them to the sam« 
transducer. This increases the number 
of samples per second (and cons« 
quently the upper frequency limit) at 
the expense of fewer data channel 
The output signal of the commutator: 
(point A in Figure 13) consists of 
sequence of very-short-duration pulses 
of varying amplitude occurring at 
1100 microsec intervals (the recipr 
cal of 900 samples per second). Thes« 
pulses are shown in Figure 13. 

For the reasons discussed in the di 
rect recording process, the inherent 
amplitude instability of magnetic tape 
would prevent accurate and depend 
able recording of these varying-ampli 
tude signals. So, the signals are passed 
through a keyer which converts then 
from varying-amplitude signals int 
constant-amplitude signals of varying 
pulse-width or pulse-duration. A def 
inite pulse width can be assigned t 
each value of input signal amplitude 





within the 1100 microsec total inter- 
val available between samples. 

The only significant information in 
the signals from the keyer is con- 
cained in the time at which each pulse 
begins and ends. The record amplifier 
(encoder) sharply differentiates these 
pulses, presenting to the record head 
a positive spike corresponding to the 
beginning of a pulse and a negative 
spike corresponding to the end of a 
pulse. Here, too, it is important to use 
a tape transport having a minimum 
f instantaneous tape-speed variation 
But flutter and wow is less critical in 
this process because only the inte 
grated speed errors occurring between 
the instant of pulse-start and pulse- 
stop introduce error in the recorded 
lata. 

The reproduce head differentiates 
the recorded spike since it responds to 
rate-of-change of magnetization on the 
tape. In the output from the repro- 
luce head, the points at which the 
wave cross the axis represents the in- 
stants of pulse start and stop. The 
reproduce amplifier (decoder) con 
tains a multivibrator that yields the 
signal of Figure 13A, which is a rep 
lica of the original varying-width pulse 
train. 

These pulses are then fed through 
. de-keyer, where they are converted 
nto varying-amplitude pulses of short 
ljuration, which in turn is a replica of 
the original output of the commuta- 
cor. The final operation is to feed this 
output into another commutator W here 
fecommutation occurs and the orig- 
inal data channels are separated out 
These fil 


and deliver 


into their individual filters 
ters serve to reconstruct 
the original data signals 

The chief advantage of PDM re 
cording is its ability to handle a large 
number of simultaneous channels of 
information. Using a 10 rps, 90-con 
fact commutator, it 1S possible to re 
ord 86 channels of information on 
one track of tape or 1200 channels 
m a 14-track recorder. Other advan 
tages are the high accuracy (better 
than 1 percent overall) made possible 
by the self-calibrating feature; and the 
inherently high signal-to-noise ratio, 
esulting from the narrow signal-fre 
juency bandwidths involved. 

he disadvantage of the PDM proc 
ess is the limited frequency response 
ot each channel; less efficient utiliza 
tion of the tape (one-quarter that of 
the FM poocess — giving a compara 
tive figure of merit of 40 sine-wave 


cycles per inch of tape); and the in 
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creased complexity of the auxiliary 


electronic such as com 


mutators, keying amplifiers and filters 


equipment, 


The applications of the PDM re 
cording process are those which in- 
volve a multiplicity of signal channels 
having relatively low-frequency con- 
rent. Examples are flight testing and 
engine testing, where the information 
to be recorded is derived from a large 
number of transducers such as thermo 


couples and strain gauges 


Digital Recording Process 


Digital recording is of growing im 
portance as a result of the widespread 
application of digital computers. In 
the digital recording process, a sam 
pling technique is used to measure a 
varying signal. The sampled readings 
are then converted into a code con 
sisting of a series or group of binary 
with the familiar 


digits. In contrast 


decimal system which employs ten 


digits (0 through 9), the binary sys 
tem employs only two digits (0 and 
1); and all numbers are expressed in 
terms of these two digits, Figure 14 

Digital recording is accomplished 
by magnetizing the tape to saturation 


in either of its two possible directions 


+ of at discrete points along its 


length. Thus, there is only one of twe 


states of 
on the recorded tape; namely, satu 
in one direction (+) or sat 


magnetization at any point 


ration 
uration in the opposite directton { ) 


Any of several basic techniques and 


variants may be used for recording 
binary digits. Four of the most rep 


resentative methods are 


A. Return-to-bias (RB). The tape 
is magnetically biased to a pre-deter 
mined ievel in one direction ( 
and ones are recorded by magnetizing 
the tape in the opposite polarity (+ 
After each pulse for a one the tape re 
turns to the bias condition. The digi 
0100110001 is led 


tal number recor 


as shown in Figure ISA 


B. Return-to-Zero (RZ).: Here the 


tape is normally in its neutral (zer 


} 


condition. Ones and zeros are assigned 


opposite polarity (+-) or ( and a 
j 


bit or pulse is recor led for each digit 


ISB 


' 
state occurs after each pulse 


Figure Return to the neutral 


Z£TO Change 


tape 1S 


Non-Return-t 
In NRZ (¢ 


always saturated in one direction or 


recording the 


the other, the reversals in polarity oc 


Figure 15. Pulse action in four different types of digital numbers. 
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Figure 16. 
How tape 
skew causes 
reading errors. 








curring each time a change in bits 
occurs. See Figure 15C for the number 
0100110001 in NRZ (C) notation. 


D. Non - Return -to- Zero (Mark) 
NRZ (M) differs from NRZ (C) 
recording in that polarity is changed 
each time a one is recorded. The NRZ 
(M) is the most widely used in digital 
recording systems, and appears to offer 
the best compromise between accu- 
racy, simplicity, reliability, and com- 
patibility. Notice that this system in- 
volves the least number of flux re- 


versals 


In the decimal system, any of ten 
different numbers (0 through 9) can 
be expressed using one digit. Using 
two digits, 100 different numbers can 
be expressed (0 through 99). Using n 
digits, 10" different numbers can be 
expressed. Similarly, in the digital sys- 
tem, two numbers (0 and 1) can be 
expressed using a single digit; four 
possible numbers using two digits; and 
2" possible numbers using » digits 
Thus, the accuracy with which a giv- 
en number can be stated in digital 
nomenclature is limited only by the 
number of digits desired. This is one 
of the major advantages of the digital 
recording process—it places no arbi- 
trary limit on the accuracy of the 
system. It is only necessary to prop- 
erly encode the measurements in dig- 
ital form and to reliably record and 
playback the corresponding pulses 

In some ways, the digital process is 
a simpler one than those previously 
discussed and presents fewer design 
problems. For example, the record 
(write) and reproduce (read) ampli- 
fiers can be quite elemental. The speed 
stability of the transport is not as 
important, since relatively large a- 
mounts of flutter and wow can be 
tolerated without affecting the record- 
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ing accuracy. Other problems arise, 
however, which become more impor- 
tant in digital recording. Sensitivity 
to tape drop-out errors is the most 
obvious one. Because all information 
is contained in the presence or ab- 
sence of pulses on playback, the loss 
of pulses or the generation of spurious 
pulses caused by the tape imperfec- 
tions cannot be tolerated. For this rea- 
son, special precautions are taken in 
the selection of tape intended for dig- 
ital recording. 

There are additional 
which are often built into the digital 
recording process to provide greater 
reliability against the possibility of 
tape drop-outs or other errors. One of 
these is redundancy, in which the 
same information is recorded twice 
(in whole or in part) on parallel, but 
separated, tracks on the tape. A sec- 
ond scheme is the use of a parity 
check, in which one track on the tape 
is reserved for a pulse derived from 


safeguards 


the pulses being recorded simultane- 
ously on the other tracks. A parity 
pulse is recorded of such a polarity 
that the sum of all bits on playback 
(including the parity bit) will be an 
odd number. Thus an error will be 
indicated if one (or an odd number) 
of the pulses are lost. It will not de- 
tect two simultaneous errors (or an 
‘ven number). Other parity systems of 
greater complexity may also be’ used 

A second problem encountered with 
high packing densities is tape skew 
This is any tendency for the center 
line of the tape to depart from a per- 
pendicular to the line of record and 
reproduce head gaps. The reason for 
this is that the digits (or bits) mak- 
ing up a given number of characters, 
are usually recorded in parallel fash- 
ion, all at the same time, each on a 
different track of the tape. 


Figure 16 illustrates in exaggerated 
form the effect of tape skew in which 
the top and bottom head tracks would 
be reading bits from different charac- 
ters at any given instant. The pre- 
ventative is to provide precise tape 
guides in the transport. Skew is per- 
haps the most important single factor 
in determining allowable pulse-pack- 
ing density, since the closer the pulses 
are packed together, the more possi- 
bility of errors due to tape skew. It 
follows then, that the efficiency of 
tape utilization is lower by far for the 
digital than for any of the other re 
cording processes. The digital process 
does, however, preserve the recorded 
data in the language of the digital 
computer and its output can be fed 
directly into a computer, where such 
operations as calibration, transducer 
linearization, scale factor corrections, 
etc., can be applied readily to the 
data. Where large quantities of data 
must be taken, it is customary to edit 
the data while still in analog form. 
From a quick visual inspection, it is 
possible to screen and determine those 
selected portions of the data which 
have significance. These are then con 
verted from the analog to the digital 
form and recorded for further refine 
ment and computation 

Where transducers have the capa 
bility of measuring to high degrees 
of precision and, where it is required 
to preserve this accuracy, it is advis 
able to record the original information 
in digital form. This requires either 
of two approaches. The first is the 
use of transducers whose output is in 
digital form. The second is to digitize 
the information from the transducers 
before recording it. This requires the 
use of additional electronic equipment 
(analog-to-digital converters) and can 
create weight, size, and complexity 
problems for certain applications such 
as in-flight data recording 

The major advantages of the digi 
tal recording process are: inherent 
capability of extremely high orders of 
accuracies; relative insensitivity to 
tape transport speed instabilities; sim 
ple record and reproduce electronic 
circuitry; and compatibility with dig 
ital computers. Its disadvantages are 
poor tape economy — only 1/14th 
that of the FM process; the require 
ment for special digital transducers or 
analog-to-digital converters; and the 
extreme dependence on tape quality 
which makes it necessary to provide 
redundancy and parity-check features 
to insure reliability 
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Figure 17. Construction features of a magnetic record-reproduce head. 


The applications of digital record- 
ing are primarily for the processing of 
edited data, involving digital-compu- 
ter techniques; and as an input device, 
output device, and internal storage for 
digital computers. 


Record-Reproduce Heads 


The magnetic head, the second ba- 
sic element of the magnetic tape re- 
corder, is widely acknowledged as the 
heart of the system. It must have 
absolute uniformity of electrical and 
mechanical properties, to permit mul- 
tiple track recordings to be inter- 
changed from machine to machine 
without mechanical alignment or ad- 
justment; to permit amplifiers to be 
substituted one for the other, and 
connected interchangeably from track 
to track without matching or tuning; 
and to permit any track to be used 
with any of the other basic recording 
processes. Most of the limitations as- 
sociated with each of the recording 
processes are intimately related to spe- 
cific characteristics of the magnetic 
heads. 


Figure 17 illustrates the construc 
tion of a typical magnetic head. Two 
identical core halves are constructed 
of thin laminations of a material hav- 
ing high magnetic permeability, low 
electrical resistivity (to minimize eddy- 
current losses) and good physical-wear 
properties (for long head life). Each 
core is wound with an identical num- 
ber of turns and assembled with non- 
magnetic separators for the front and 
back gaps. It is only the front gap 
which contacts the tape and actually 


enters into the recording process. Th« 
rear gap maintains magnetic symme 
try of the core halves and minimizes 
the effect of random hum pickup in 
the two windings, which are connected 
in phase opposition (for external mag 
neiic fields). 

Current instrumentation needs have 
created a heavy demand for multiple 
track heads, in which two to fourteen 
tracks are aligned in a single stack 
Such a head is composed of several 


cores, each built as described above. 


Figure 18. Standard spacing in a head for analog recording. 
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These are moulded together in plastic 
to form a head stack; however, each 
track actually is a separate head in 
itself. Many problems arise in design 
ing head stacks. Maximum tape widths 
available restrict track width — but 
wide tracks provide the best signal 
Available tape widths 


also require close between-track spac 


co-noise ratio 


ing. This condition leads to the un 
desirable effect of crosstalk, i.e. ca 
pacitive, inductive and magnetic cou 
pling between adjacent tracks. Two 
factors enter into the problem of 
crosstalk between tracks. The first is 
the interaction berween the fluxes ac 
tually recorded on adjacent tracks of 
the tape. The second is the electro 
magnetic and electrostatic coupling 


between the windings on adjacent 


head units in a multihead stack. It is 
the second of these which is the most 
critical, requiring not just physical 
separation, but the insertion of effec 
tive shielding in the space between 
head units 

Optimum balance of these conflict 
ing factors has resulted in the estab 
lishment of the following standards 
of track width and track spacing for 
inalog type heads in common _ use 
today. Track widths are 50 mils. Cen 
ter-to-center track spacing on the tape 
is 70 mils. Center-to-center spacing in 
any given heac stack is 140 mils. Fig 
ire 18 shows how it is possible, by 
using two head stacks and by inter 
leaving the tracks, to achieve the dé 
sired end result of good tape utiliza 
tion with adequate separation between 
head units in a stack. Alternate layers 
of Mu-metal and copper are inserted 
between head units in a stack to give 
ne necessary electromagnetic and elec 

static shielding; and to hold cross 
talk below the inherent noise level of 


the system. These standards permit the 
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recording of seven tracks on | /2-inch 


tape, or 14 tracks on a 1-inch tape 


For the reasons described earlier 
interleaved tracks on multiple heads 
are unsuitable for digital recording 
Here, however, the requirement for 
dynamic range (and crosstalk) are 
much less severe, permitting closer 
track spacing. Digital recording heads 
can successfully use as many as 16 
tracks to the inch with a single head 
stack. They are primarily designed for 
high-frequency response, up to 130 
kc. The conventional analog parame 
ters such as uniform response, head 
bumps, and low frequency output can 
be compromised in the design because 


ligital recording depends upon detec 
tion of rapid changes in flux level on 
the tape. However, special low-speed 
writing Or reading may require heads 


lesigned for this service 


Tape Transports 


Che third and final basic compo 
nent of a magnetic tape recorder 
the tape transport is shown 1n 


19. The elements involved in 


Figure 
this simple version Of a tape transport 


irc 


A) Supply Reel feeds out tape and 
provides hold-back tension to insure 
intimate contact of the tape with the 
heads. Fitted with a motor for re 
winding the tape, and a brake to de 
celerate the reel rapidly and smoothly 
when the tape motion is stopped, hold 
back tension can be derived by either 
energizing the rewind motor in an 
opposing direction, by applying the 
brakes, or by a combination of both 


means 


connected to a 


B) Inertia Roller 


tlywheel and serves to smooth out va 





riations in tape speed which could be 
caused by uneven torque or motion 
of the supply reel. 


C) Magnetic Record and Reproduce 
Heads — whose function has already 


been described. 


D) Capstan — meters the tape at 
constant linear velocity. The capstan 
is driven by a constant-speed synch 
ronous motor. Pressure between the 
tape and the capstan is maintained by 
a solenoid-operated spring-loaded cap 


stan idler 


E) Take-up Tension Arm 
loaded to take up the normal slack 
caused when the tape motion is first 
started until the take-up reel starts 
moving. This arm also serves to stoj 


— is spring 


tape motion in the event of tape 


breakage. 


F) Take-up Reel takes up tape 
during normal playing and provides 
for fast-forward tape motuon when 
shuttling tape. It is provided with 
motor for this purpose and with a 
brake to decelerate the reel rapidly 
and smoothly when tape motion 1s 
stopped 

The most important single desig: 
consideration in a tape transport is 1n 
suring that a precisely constant speed 
of tape across the heads is maintained 
at all times. This requires reducing 
to an absolute minimum any factor 
which could introduce tape-speed va 
riations 

There are a wide variety of tape 
transports. Some of these are designed 
for various tape speeds. Depending 
upon the frequency bandwidth desired 
for any particular method ot recording 
tape speed may vary over a range fron 
0.1 to 120 Ips Recorders intended for 
a variety of possible applications are 
usually designed to accommodate 
number of tape speeds, the most com 
mon are 1%, 334, 7%, 15, 30 and 
60 ips. The. recorder can be designed 
for reel-to-reel, continuous-drum or 
endless loop movement of the tape 

Depending upon the number of 
tracks to be recorded, tape transports 
are available for tape widths of 1/4 
| 2, or l-inch. The machines handle 
reels of various sizes. A 10% in 
diameter reel, containing 2500 ft. of 
standard-base tape is most commonly 
used. This gives a recording time of 
16 minutes at a 30-ips tape speed 
If thin-base Mylar tape is used, this 
recording time is increased by 50 per 
cent. A 14-in diameter reel holds 


5000 fr. of standard-base tape. 


é 
i 
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Figure 1. Computer calculates mass flow. 


Tailoring Flow Measurement 


to Computer Control 


by JAMES H. KOGEN 
Chief Engineer 
GPE Controls, Incorporated 


Chicago, Illinois 


With the introduction of the com- 
puter to flow control loops, some 
into the relative 
flow-measuring 


“soul searching’ 
merits of various 
timely and recom- 
demonds 


realize the 


techniques is 
mended. Computer 
rigorous demands! To 
ultimate capability of the computer, 
we must squeeze the last drop of 
the supporting 


ore 


performance from 
flow instrumentation. 


WHEN AN ANALOG or digital 
omputer iS introduced into a process 
control system, some unique problems 
must be faced in the “computes 
oriented” application of many support 
ing components in the system. One of 
these problems is the measurement of 
flow as affected by the peculiar needs 


of the computer 


curacy of the 


Typical Examples 


Figure 1 shows how a cor 


be applied to the solution 
PI 


mass-flow equation. The in 


clude differential pressure : 
liti 
ind temperature on a contin is basis sCIEIVES 
In addition, such factors van) 


as COl 


ibility and orifice coefficient 


be entered into the comput 
calculates the mass flow 
show the result on 


cards of 


can 


on punche { 
, 


ise the value in voltage fort 


1 control point in some other part 
the system 


A second use 


llustrated in Figu 


} 


ber of combin 


tluids are 


some desired mixture 


receives information 
of fluids 1 and 
nass tlow 

posing the n 
flows for fluids 3 < 
n the basis of rest 
f fluids 1 


tion the 


and In such 
value of the comp 
pends, tO a great extent, on the ac 


instrumentation. Cer 


tron 


inpoints 
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rt meas 


and 4 


1 maxi 





FLOW CONTROL 


MIXTURE 


FLOW CONTROL 


COMPUTER 


about the same as the dead time, the 
control actually may make the load 
variations greater than before any con- 
trol was initiated 
The feed-forward 
changes before they reach the control 


system senses 
system. From signals representing thes¢ 
changes, the computer determines how 
much and when to adjust the setpoint 
n the controller. By the time the 
upstream load change, or upset, is 
felt at the process, the controller al 
ready will have been adjusted auto- 
matically to the correct value 


In systems marked by fast load 


changes, the transmitter must respond 


rapidh: Rapid response, in this sens¢ 


. 
means “dynamic accuracy” or the abil 
ity to produce an accurate output even 


though input conditions are changing 


Tying Transmitter to Computer 


The choice of transmission signal 


lepends primarily on two factors 


f bringing the signal into the 

uter. Most analog computers us¢ 

d-c signals and therefore can accept a 
1-c voltage directly. Voltages or cur 
rents should be at a level high enough 


minimize the effects of stray-noise 
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FLOW CONTROL 


SET POINT 


FLOW 3 


ome 


L__Triow CONTROL 


SET POINT 
FLOW 4 


OUTPUT 


pickup, which can saturate the elec 
tronic amplifiers and cause other harm 

Because the electrical signals within 
a digital computer are in coded-pulse 
form, it is necessary that all incoming 


signals must either be in the code or 
be converted to it. Ideally, a flow 
transmitter that produces the computer 
code directly should be chosen, because 
by doing so the amount of inter 
mediate equipment is reduced to a 
minimum. Known transmitters of this 
type however are rather expensive; 
cost then must be a consideration in 
comparing the so-called digital trans 
ducer with others that require analog 
to-digital conversion 

Turbine-type meters can produce a 
pulse output; hence they sometimes 
are considered as digital transducers 
Even though the pulses are not in the 
computer code, they can be converted 
with relative ease 

Analog voltage signals entering a 
digital computer must be translated 
into computer code by a voltage-to 
digital converter. Normally this is a 
fairly expensive piece of equipment, 
but by the application of time-sharing 
techniques it can accommodate a large 
number of signals. In this way the 
additional cost of the converter is 


Figure 2. Schematic diagram of a 
computer-controlled blending op- 
eration. 


offset by the lower cost of the trans 
mitting equipment. 

Analog transmission can be by a-c 
or d-c voltage and current, or even by 
pneumatics. Because of stray pickup, 
a-c transmission is marked by signal 
contamination. An a-c signal requires 
more circuitry than a d-c signal, when 
it is being converted to computer code 
Similarly pneumatic transmission in 
volves the use of a pneumatic-to-elec 
tric converter. By adding an extra link 
in the chain, these converters increase 
cost and complexity. After weighing 
a number of factors, such as number 
of components, cost, and installation, 
it appears that either d-c voltage or 
current is preferred as an analog input 
to a digital computer 


Z Signal noise-content. Noise can be 
a serious problem in digital computer 
systems. In the signal from a flow 
transmitter it can result from several 
sources. A ripple signal at 60 or 120 
cps can come from the power supply 
of transistor and vacuum-tube ampli- 
fiers. Such ripple also exists in the 
outputs of magnetic amplifiers and 
other devices that produce a rectified 
a-c voltage; the amount depends on 
the filtering efficiency. A second 
source of noise is stray pickup, which 
can be electrostatic or electromagnetic 
in nature, or which may result from 
improper grounding. This noise may 
be cyclic (usually 60 cps) or purely 
random. Still a third source of noise 
is the orifice, itself; this noise can be 
caused by turbulence, pump pulsation 
etc. 

Economic justification for using a 
digital computer often is based on 
time sharing the computer among sev 
eral processes This necessitates that 
the input to the computer be switched 
continually from one signal to another 
in order to gather information. Ordin 
arily the sampling period for each 
signal is about one millisecond or less 
Should the signal contain a_ sizable 
amount of noise, the sampled voltage 
might assume any value above or 
below the average d-c level, depe nding 
on the character of the noise voltag 
As a result, an erroneous reading may 
be obtained; not withstanding the fact 


that the average d-c level is maintained 





Figure 3. Block diagram showing 
how a computer is used in a typi- 
cal feed-forward control system. 


very accurarely, the voltage level as 
measured by the sampling device could 
contain gross errors. 

Noise produced by the inherent 
characteristics of the transmitter must 
be held low enough to avoid impairing 
the accuracy of measurement. This can 
be accomplished by adequate electrical 
filtering. Stray pickup can be mini- 
mized by a suitable choice of signal 
level, good grounding practices, and 
adequate shielding when necessary 


Circuit Flexibility 


Obviously it is desirable that the 
circuit be as flexible as possible. Con 
necting a number of devices into one 
control system naturally creates prob 
lems in grounding and noise pickup 
In general, it is helpful to isolate the 
transmitter signal from ground, be 
cause when this is done the circuit 
designer has a freer choice in the 
placement of grounds. Also, it is well 
to have sufficient power available for 
various circuit Often 
the addition of components or the 
modification and adjustment of volt- 
age levels effect some extra power 
Having “reserve” power 


modifications 


dissipation 
available from the transmitter obviates 
any further amplification 


Making the Computer Pay Off 


Although the computer offers many 
advantages, the limiting factors are 
the characteristics of the transducing 
devices that serve as inputs to the 
computer. Let's consider some of these 


factors 


Accuracy 

No general statement can be made 
regarding flow-transmitter accuracy 
because this depends considerably on 
the type of computer and how it is 
used. As you will see, some systems ré 
quire very great accuracy and some 


very little. 


As far as computation iS concerned, 


the digital computer provides maxi- 
mum accuracy. For control applica 
tions, accuracy to nine decimal places 
is not uncommon. Analog-to-digital 
converters have accuracies to 0.01‘ 


The real accuracy limitation in systems 


FLOW 
TRANSMITTER 


COMPUTER 


employing digital computation lies in 
the measuring instrument. At present, 
the best transmitter accuracy avail 
able, using turbine and positive-dis 


placement meters, is about 0.1 


whereas, using differential-pressure 
types, the best is about 0.25%. The 
flow-measuring device then is_ the 
link” to be impreved if better ac 


curacy 1S desired 


The analog computer does not have 
the inherent accuracy of its digital 
counterpart. The analog computers 
presently used in process control ap- 
plications are in the 1° accuracy 
category, although more-refined mod- 
els are available with accuracies 
0.1%. In systems employing analog 
computation, present-day flow-measur- 
ing accuracy is not limited seriously 


by the measurement alone. 


The systems requiring the least ac 
curacy are those that use optimizing 
computers. One type of optimizing 
system periodically introduces a slight 
upset in the process and then measures 
In this type of system 


the measuring instrument is required 


the response.’ 


only to provide an indication of the 
rate of change in the process. The 
computer's task then is to maintain 
the system at some given slope, pos 
sibly the maximum point. It is hardly 
necessary therefore that the measuring 
device have any particular absolute 
accuracy, the primary requirement rt 
be met would be a good speed of re 
sponse, enabling the device to keep 
pace with the rate of change 

Hou flow pulsation affects accurac 

The pulsation problem, already a dif 
ficult one, becomes even more acuteé 
when inc reased accuracy 1S made neces 
sary by a computer in the system. A 
brief review of some of the back 


Superior numbers refer to _ similar 
numbered references at the end of this 


irticle 


PROCESS 


ground in this area may help to de- 


fine the problem. Much has_ been 
written about the effect of pulsation 
on tlow measurement accuracy 
Pulsations can originate at numer 
us sources, and they can have any of 
in infinite number of wave shapes 
with major frequency Components int 
the thousands of cycles per second 
One of the errors caused by pulsa 
tion occurs in differential-pressure 


measurement. To obtain a_ correct 
measurement, the pulsation must be 


| nT, 


averagea oul measure 


Inferential 
ments however involve the averaging 
of the differential pressure, which is 
proportional to the square ot flow 
[he measurement then is the square 
root of the average of the squares, 
which unfortunately always is higher 
than the desired average flow. 
Another problem can arise in the 
line connecting the primary elements 
to the measuring device. Transient ef 
fects may cause the pulsations at the 
transmitter end to be different from 
those that occur across the orifice plate 
The measuring instrument not only 
may average the pulsation incorrectly 
but it may even average the wrongs 
pulsation. This error usually is elimt- 
nated by minimizing the volume of 


linearly 
6 


the connecting line or by 
damping the measuring instrument. 

Research has brought to light sever- 
al more sources of error inherent in 
the orifice or venturi measurement 
itself. Deschere‘’ and Hall* 
that inaccuracies occur because of the 


showed 


rate-of-change of flow and fluid den- 
a compressible fluid. The 


rate ot-change term is added to the 


Sity for 


Bernoulli equation usually applied 
to steady flow The amount of 
inaccuracy caused by this effect de 
pends on the rate of change in the 
pulsation. Recognized as an inherent 
characteristic of this type of measure 


ment, this error could be eliminated by 
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solving the applicable equation — one 
that includes the rate-of-change effect 

There is a possibility of using a 
computer in making such computa 
tions. Already they are being used 
to make corrections for changes in 
pressure, temperature, and flow coeffi- 
cient. It is conceivable that they may 
be used also to help correct for pul 
sation errors 

Baird and Bechtold® compare the 
transmission of pressure waves through 
a pipeline to the transmission of elec- 
trical waves in an electrical transmis 
sion line. In the electrical sense, the 
traveling wave is subjected to dis 
tributed characteristics, producing re 
flected waves and phase shifts, which 
vary as a function of distance. Like 
wise, the orifice or venturi acts as an 
impedance change in the pipeline, thus 
causing a phase shift between the high 
side and the low side of the primary 
element. This phase shift then ap 
pears as a differential pressure, which 
is construed to be a flow by the meas 
uring element. 

Several means have been suggested 
to correct for errors resulting from 
pulsations. Among these are damping 
and filtering devices placed in the 
pipeline itself. Satisfactory enough for 
damping, the devices nonetheless are 
inefficient because they represent a 


permanent pressure loss Another 


method® utilizes a mechanical device 
called a Pulsometer, which, in effect 
measures the pulsation level. A cor 
rection factor could be applied to the 
meter, if such a factor were known 


More 
plishing this could be contrived con 


sophisticated means of accom 
ceivably by the use of high-frequency 
transducing elements and wave-form 
analyzers, which could supply informa 
tion directly to the computer for auto 


correction 


matic application of the 


factor 


Dynamic Response 


uc that 


Ir often has been pointed « 
Tast response 1s undesirable because of 
rhe poor chart record that results 
during pulsating flow. On the other 


hand, it has been demonstrated th 


al 
what may be good for the chart may 
not be good for the control loop 

For example, Aikman'! describes 
tlow control system wherein the time 
constant of the transmitter is varied 
Decreasing the transmitter tir ¢ con 


Stant invariably improves system ¢ 
sponse. Though stability problems can 


arise for conditions of two equal time 


a4 ISA Journal! 


constants, the general effect of better 
transmitter response is almost always 
beneficial. One pertinent factor in this 
regard is what might be called “dy 
accuracy.’ Normally all the 
observer knows about the flow is 
what he measures with the transmitter 
Should the transmitter be slow and the 
flow variations rapid, he will never 
know such variations exist. The con- 
trol system obviously cannot control 


namic 


such variations 

Hochschild and Pessen'* have shown 
that an improvement in control-system 
dynamics invariably is achieved when 
time lag in the transmitting device is 
decreased. 

Recognizing that a computer can 
make decisions more rapidly than a 
human, we might assume that it will 
ask the control system to perform tasks 
that today’s human operator does not 
request. Undoubtedly, these tasks will 
dynamic-response 


necessitate higher 


control loops 


Range of Measurement 


Many 
require flow 
that have a large range of measure 


computer applications will 


measuring instruments 
ment. One of the primary reasons 
for employing a computer is to pro 
vide closer control than could be 
achieved by purely human supervision 
To achieve this control, the computer 
must be capable of controlling, through 
the individual control loops, over a 
wide range. The mixing system of 
Figure 2 and combustion control sys 
cems employing several fuels of dif 
ferent cost present typical examples 
of the need for a large range. In suct 
systems, flow ranges of 10 to I are 
quite common and 30 to 1 not too 


Cxc¢ ptional 


Linearized Outputs 


A transmitter output that is linear 
with flow has many advantages both 
within the control loop and in con 
junction with the computer. Positive 
displacement, turbine, and other types 
of meters provide outputs inherently 
linear with flow. Differential-pressure 


measurements require a transmitter 
that automatically extracts the square 
oot to provide an output linear with 


1OW 


Saving Computer Time. Previously it 
was stated that the digital computer 
was justified economically on the basis 
of time sharing and effective utiliza 
tion. This must be accomplished not 


only by using the computer as much 





as possible, but by using it wisely and 
eliminating unnecessary functions 

Assume that a computer is time 
shared among 10 processes, each of 
which contains a differential-pressure 
measurement. If the computer is to 
perform the square-root calculation 
(typical calculation time is 0.1 second) 
the time necessary for the measure 
ment of the 10 flows would be one sec 
ond. If the computer uses a total of 20 
seconds for a complete set of compu 
tations on all 10 processes, the square 
root function would be denianding 
6 of the computer's time. For a 
$100,000 computer, this means $5,000 
just for square-root calculation. 


5 


This is an extreme case, but it 
does highlight the folly of lost com 
puter time. Where many such calcula 
tions must be made on a repetitive 
cycle basis, linearization prior to the 
computer can be of considerable value. 


Improvement Within the Control 


Loop. The square-law gain characteris 
tic of differential-pressure measure 
ment presents difficulties within the 
closed loop, especially when the flow 
turndown is large. The static gain of 
the square-law curve (slope of the 
curve) is directly proportional to flow 
[hus with a turndown of 10 to 1, the 
static gain changes by a factor of 10 
A control loop that is underdamped 
at maximum flow can be very Over 
damped at minimum flow. 

Linearization of the orifice char 
acteristic in the flow transmitter elim 
inates this change in gain and pro 
vides a constant control-loop respons« 
The loop can be adjusted for a desired 
optimum and kept there 

Another factor is the maintenanc« 
of a constant response for the com 
puter to work with. System considera 
tions might require that computer 
operation be dependent on control-loop 
response time. Keeping the respons« 
constant may simplify computer pr 


graming 


Summarization. ln many systems a sum 
marization of several flows is required 
Because the squared signals obtained 
from an orifice cannot be added « 
obtain the total flow signal, the sig 
nals must be linearized before addition 
As noted previously, this calculation 
could be done in the computer, but it 
it were done elsewhere, valuable com 
puter time could be saved, and the 
solution made relatively simple 


Effect on Accuracy. When comparing 


the differential-pressure transmitter 
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Figure 4. Calibration curves for flow and differential-pressure transmitters. 


with the square-root (flow transmitter 
type, we must be careful in defining 
accuracy. Usually accuracy is defined 
in percentage of flow range or span 
Figure 4 shows a calibration curve for 
two types of transmitters. Assume that 
both are rated at 1% accuracy. At 
10% of tlow, the error of the linear 
levice (in terms of percent of the 
output at that reference point) is | 
versus 10°, or 10 error. The dif 
ferential-pressure transmitter at this 
point has an error of 1% versus 1 
or 100%. In general the flow instru 
ment will have less percentage error 
than the differential-pressure instru 
ment over the entire range of meas 
urement, if the two are rated at the 
Same accuracy 
Instruments with square-root extrac 
tion are available with accuracies of 
of full range, whereas differential 
pressure instruments are available X 
On a relative basis, the % 
instrument for differential pressure 
will have less percentage error than the 
flow instrument above 50 flow, and 
the 42% flow instrument will have 


less percentage error at lower flows 


Conclusion Pulsation Errors in Mano 
by T. J. Williams, ASME Transac 


1456 ol 7s ) i ’ 

The prospects of improving flow 1956, \ I 16] 
ialvsis of ct ot ’ulsatio 

measurement by the automatic inser Analy the re Pulsation 
on the Response ot Mercurial Type 


tion of correction factors are excellent Differential Pressure Recorders by R 


Through the use of a computer, we J]. Martin and D. S. Moseley iSMI 
7 . eion Vol. 80, p. 1348 


can expect closer and faster control 

Basic Difficulties in Pulsating-Flow 

an increase in useful information about Metecinn ty A. &. Ereechene, 200i 
the system, more-rapid decision mak 1 1952 i, p. 919 

ing, improved product quality, and el 
: . ‘ Or ) } SM 

lower pre duct cost. It should be made , ‘ A 


clear however that the computer alone 


an not guarantee these advantages 


uch of the success in achieving ther 


] | 


will depend on the ¢ uacy of 


instrumentation 
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Technician Task Force Reports Findings 


New Tools 


for Technical Trainers 


by ABNER G. HATHAWAY 


Technical Writing Supervisor 
United Electronics Institute 
Louisville, Kentucky 


BACK IN SEPTEMBER 1958, 
discussion of instrument technician 
training at ISA’s first annual Edu- 
cators Workshop stalled through lack 
of adequate definitions as to just what 
an instrument technician is and what 
he does. So, at that Philadelphia meet- 
ing, a Task Force to define instrument 
technician was proposed, and I was 
chosen its chairman. 

Two years of hard work later, the 
findings of our Task Force were fully 
reported to the third annual meeting 
of the ISA Educators Work Shop in 
New York City last September. The 
full report now is being readied for 
release early in 1961. It includes a set 
of definitions of these instrument tech 
nician jobs that heretofore have defied 
lescription by frustrated educators. 

These instrumentmen sometimes are 
called “instrument technicians,” “in- 
strument mechanics,” and other titles 
The frustration hasn’t been intention- 
al; the technicians themselves haven't 
resisted the educator's efforts to study 
their job functions or the need fo: 
instrumentation training in the s 
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called “technician” area. Nevertheless, 
the educators have suffered frustra- 
tion. 

For example: About a year ago, 
S. K. Wick, Director of Trade and 
Industrial Education for Minnesota, 
in response to requests from the local 
ISA section, tried to survey the need 
for a technical institute instrumenta- 
tion training program to be offered 
by the vocational schools in the Twin 
City area. He sent a questionnaire t 
selected industrial plants calling for 
such information as the number oi 


instrument technicians now employed, 


the number of them expected to be 
needed in future years, the skills need- 
ing development, and other data 
guide educators in determining the 
need for and content of the proposed 
training. Unfortunately, however, re 
sponse was very poor. 

The returned questionnaires con 
tained very unsatisfactory answers 
Fact is, his whole effort failed because 
of confusion as to the intended mean- 
ing of the term, instrumentation tech 
N1C1AN. 

Now, a year later, H. W. Teich- 
roew, Trade and Industrial Education 
Coordinator of the St. Paul Vocational 
School, says “If we'd had the defi- 
nitions that I understand are being 
recommended by the ISA Task Force 
on Instrumentation Technicians, our 


survey would have succeeded 


Commenting on Teichroew’s state 


ment, Minnesota's Assistant State 
Director of Vocational Education 
William C. Knaak gives enthusiastic 
confirmation. According to him, the 
problem has been to achieve a meeting 
of minds as to exactly what the job 
functions of instrument technicians 
(or instrument mechanics) really are 
Asked about the definitions (soon t 
be published by the ISA Task Force) 
he said, “They'll save us years of 
effort.” 

Other educators in the various states 
as well as those in the national scene 
are in agreement. The definitions 
when finally available, will aid them 
immeasurably 

Apparently, The ISA Task Force 
on Instrumentation Technicians was 
formed none too early. Foreseeing the 
need for just the type of information 
to which Teichroew and Knaak refer 
the Task Force assumed the objective 
of defining technical instrumentation 
personnel in terms of their job func 
tions. The result of this study, almost 
ready for public release, is a set of 
five basic definitions, one for each of 
five categories of job functions. These 
definitions are given in the captions 
to the pictures on the next page. 

You can see that these are not 
definitions of various types of instru 
mentmen, as such; instead, they are 
building blocks from which the actual 


job functions of these men can be 
defined. 

These definitions evolved from data 
obtained through a national survey of 
over 250 industrial plants; they spell 
out the common denominator job 
functions of non-degree holding tech- 
nical personnel in the instrumentation 
field. These definitions are applicable 
to any industrial job situation, wheth- 
er it involves pneumatic instruments, 
hydraulic electrical or 
electronic instruments, or any com- 
bination of these types. Moreover, the 
definitions apply equally to any one 
of the various industry groups which 
the Task Force studied in its survey. 

In using a given definition to iden- 
tify and describe a given individual, 
one must consider the level of work 
to which the man’s efforts are princi- 
pally devoted. For example, one whose 
principal responsibility falls under 
Category E, “Routine Mechanical 
Functions,” is identified thereby. Or, 
one whose principal function is that 
of assuming responsibility for what 
the Task Force has defined as Cate- 
gory D, “Repair Functions,” is so 
identified. On the other hand, a man 
whose responsibility is divided be- 
tween two (or more) of the func- 


instruments, 


tional categories defined by the Task 
Force is identified by the appropriate 
combination of job titles 

In selecting the title “technician” 
for each of the five categories defined, 
the Task Force was not unmindful of 
the conflicting views which exist con- 
cerning the use of this title. After 
much study and discussion on this 
matter, we finally concluded that the 
be of far 
more importance than the title used 
Realizing that, regardless of 


definition, itself, should 


with it. 
what title was ultimately selected, there 
would be some who would disagree, 
the Task Force finally adopted the 
title “Instrumentation Technician” as 
being the most indicative of the actual 
work performed 

This use of the word, technician, is 
not intended to supplant any other 
job titles used within various com- 
panies. It is intended only as a “refer 
ence title.” If so used, a man whose 
company classified him as, for ex 
ample, a Mechanic B, but who fits 
the Task Force definition for an In- 
strumentation Technician Type D, 
would be so identified that his ex- 
perience and qualifications would be 
readily understood in another com- 


pany, despite any existing differences 
in job titles or job descriptions. 


Category E. Instrumentman Ken Mont- 
fort completes his installation of a flow 
transmitter. This job takes special knowl- 
edge and skill. But once mastered, it can 
be repeatedly done thereafter. A man 
whose work was principally of this kind 
would be classed as a “Type E Instru- 
mentation Technician.” This would be 
strictly a reference title not affecting his 
regular job classification. 


Category D. Ray Shidler calibrates a 
strip-chart recorder/controller at a repair 
bench. A man doing principally such 
work falls in Category D—finding causes 
of trouble in individual equipments (us- 
ually at a repair station apart from the 
process), correcting trouble, rebuilding 
equipment using standard parts, and cal- 
ibrating equipment. 


Category C. Shidler calibrates an elec- 
tronic controller that is in operation, A 
technician doing principally such work— 
tuning controllers to processes, diagnos- 
ing trouble in equipment in operation 
and similar in service adjustments and 
trouble shooting—would class in Category 
CG 


Category B. Louisville Refining’s instru- 
ment Supervisor Johu Kasari (left) here 
interprets blue prints of an existing sys- 
tem, adding his own changes, and directs 
Ken Montfort in the layout of a new 
system. The ISA reference title for such 
a job, consisting principally of acting on 
verbal instructions from the plant engi- 
neers and with guidance from engineer- 
ing department blue prints, would be 
Category B. 


Category A. Kasari designed orifice plates 
for flow distribution measurement during 
a recent plant expansion. Such work is 
typical of Category A: planning and ex- 
ecuting application or construction of 
instrument and control systems, or indi- 
vidual equipments, mechanisms, com- 
ponents and circuits. (Photos by cour- 
tesy of the Louisville Refining Co., 
division of Ashland Oil & Refining 








Figure 1. 
Typical test 
data showing 
reference-lamp 
stability for 
four different 
lamps. 
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Automatic Brightness Pyrometer 


Uses a Photomultiplier “Eye” 


by SUMNER ACKERMAN (iSA Member 
and JOSEPH S. LORD 
Instrument Development Laboratories 
Incorporated 
Attleboro, Massachusetts 


Since the turn of the century, the 
optical brightness pyrometer has 
been a recognized stable, reliab!e, 
and relatively accurate temperature- 
measuring instrument. Now, its in- 


herent limitations — noncontinuous 
operation, lower-temperature weak- 
ness, and visual acuity errors — have 


been alleviated by an automatic ra- 
diometric pyrometer that still retains 
all the previous advantages. 


and into gen 


DEVELOPED 


ral industrial use in the early 1900's, 


prit 


the optical brightness pyrometer since 
that time has become a mainstay in 
the measurement of temperatures be 
750 1000°C. Over the 


tween and 
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years, it has proved to be so stable, 
reliable, and relatively accurate that 


its basic characteristic, the measure 
ment of spectral radiation magnitude 
at 650 mu, is used to interpolate the 
International Temperature Scale above 
1063°C)! 
fulness and importance, little has been 


limitations 


Despite its widespread use 
done to overcome certain 
of this instrument, which actually are 
not attributable to the technique itself 
Perhaps the most important of these 


limitations have been 
|. Manual operation requiring a hu 
man observer. This makes the in 


strument unsuitable for continuous 


measurement, analysis, or control 


) 


) 4 { pra at dl lou 


ot about 700 to 


temperature limit 


750°C. Be'ow this, 


there is insufficient radiant energy 


in a narrow band of the visible 
spectrum for visual brightness 
matching 

Superior numbers refer to. similarly 


numbered references at the end of this 


article 


3. Errors caused by the limits of visna 


acuity. Although the eye 1s an ex 
ceptionally sensitive device for de 
tecting small changes in relative 
brightness, it still permits errors of 
from 1.5 to more than 5 C, when 


commercially available brightness 


pyrometers are used. 


instrument described heretn is 


The 


an automatic brightness pyromete! 


having the stable properties required 
for or laboratory 


continuous pre ICCSS 


applications. Because it incorporates 
a very sensitive photoelectric sensor 
this new instrument is not as limited 


as the visually operated pyrometer 
For all practical purposes, there is no 


The 


tion is believed to be less than 0.1 °¢ 


acuity error noise-limited resolu 
throughout the range; and a low-tem 
perature limit of 300°C (or less) ap 
pears feasible with presently available 
phototubes. Still, the automatic bright 
ness pyrometer retains the often con 
siderable advantages of the brightness 
pyrometer technique, that is, the ac 
curacy, stability, and freedom from 


prohibitive errors caused by uncertain 








target emittance. Such errors can com- 
promise seriously the utility of “total 
radiation” pyrometers and, to a lesser 
extent, the “two-color” optical pyro- 
meter. 

It should be understood that the 
rerms “brightness pyrometer” and 
‘optical pyrometer” have been used 
here only in deference to well estab- 
lished custom. Strictly speaking, these 
terms are mot correct when used in 
describing an instrument that (1) em- 
ploys a photoelectric detector for meas- 
uring radiant flux or (2) is not re- 
stricted necessarily to use in the visible 


spectrum, 


Pyrometer Theory 


For the sake of completeness, some 
yf the more pertinent basic principles 
of pyrometry should be discussed.*:*'* 
Some fundamental differences between 
the optical brightness pyrometer and 
other types of radiation pyrometers 
should be discussed also 

Manually operated brightness pyro 
meters measure the temperature of a 
surface by matching visually its bright 
ness with that of a tungsten-lamp fila 
ment, an integral part of the instru- 
nent. The brightness of the reference 
lamp is varied by manual control of 
he power applied to it; the current 
hrough, or voltage across, the fila 
nent (when a brightness match is 
ittained) is a measure of the target 
remperature. Only a narrow band 
width of radiant energy from the tar 
get and reference filament is used, the 
spectral nature being such that the 
instrument behaves as it would if a 
pure monochromatic measurement 
were made at a wavelength A,. The 
wavelength, commonly called the “ef 
fective wavelength” of the instrument, 
is chosen generally to be 650 mu 
It 1S important tO use a narrow band 
width for several reasons, notably to 
improve visual acuity, to avoid errors 
aused by differences in color vision, 
ind to reduce errors resulting from 
target emittance. Seeing that the latter 
reason often constitutes an important 
basis for justifying the use of narrow 
band radiation (brightness) pyro 
meters, it will be treated in more 
detail 

In particular, two equations are us¢ 
ful for describing mathematically the 
yperation of brightness pyrometers 

c 


W (h-) pee ; (] 


W(h.) radiant flux 
sity/mu at A,, 
C; and Cz 


where 


constants, 
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Figure 2. An optical diagram of the automatic brightness pyrometer. 


temperature of target 
in “K, 

spectral emittance of 
target at 4,. (For black 
body radiator ¢, l 
for all other radiators 


fe, < 


where 


ly temperature in ~K as 

measured by a_ brightness 
optical pyrometer calibrated 
with reference to a black 


body radiator 


Equation (1) is Wien’s Law for 
spectral radiation at the effective wave 
length of a pyrometer. Although this 
is merely a convenient simplification 
of the more exact Planck's Law for 
spectral radiation, it is sufficiently acc 
rate for temperatures up to about 
1000 °K 


further, it describes the relationship 


Equation goes one step 
between “true” or thermodynamic tem 
perature and the temperature meas 
ured by a brightness pyrometer. Note 
that actual temperature and brightness 
temperature are identical nly for 
blackbody radiators having a spectral 
emissivity equal to unity. In every other 
case, the value of ¢, for the target n 

terial must be known for the more ac 
curate conversion from brightness t 
true temperature in accordance with 
equation (2). Although target emit 
tance generally is a function of compo 
sition, temperature, surface geometry, 


and environment, it sometimes may be 


a function of time. Often ¢, is known 
or can be calculated with sufficient 
accuracy to permit determination of 
true temperature within industrial tol 
erances. Emittance influences all pyro 
meters that measure intercepted radi 
ant energy from the target; the auto 
matic brightness pyrometer is no ex 
ception. One of the differences be 
tween the various types of radiation 
pyrometers is the kind and degree of 
this influence. For example, the emit 
tance error of the total-radiation pyro 
meter 1s a function of the targets 


total emuttance 
ly 


where temperature in “K as 
measured by the rotal 
radiation pyrometer, 


temperature of 


temperature, the 


ised the inpredictable 


often will be considerably 
total-radiation pyro 

than for other types. For 
color pyrometer, the emissivity 
is a function of the ratio of the 


emissivities at the ¢ eftrective 


emperature 
the two-color 
Py rometer 
spectral emuttances of 
f etfective wave 


target at 


lengths A; and As, 
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The two-color pyrometer theretore 


is immune to “greybody 


where ¢ fo l. 


Summary of Theory 


Different types of radiation pyro 
meters are distinguished basically by 
the radiation spectra in which they 
operate; their advantages and disad- 
vantages stem, in one way or another, 
from this fact. Specifically, such con- 
siderations as the effect of ambient 
illumination and the magnitude of un 
avoidable errors resulting from target 
emittance often will dictate the use 


of a particular type « 
Theoretical considerations and actual 
experience indicate that the bright- 
ness pyrometer offers definite advan 


tages in many instances. 


Basic Design 


Measuring temperature with photo 
electric instrumentation by direct solu 


tion of equation (1) presents some 


rather formidable difficulties. The 


most serious of these concern the 


emissiv ity, 


f pyrometer. 


achievement of long-term stability. 


For example, the gain of a photosensor, 


having enough sensitivity to measure 
energy in a very narrow bandwidth 
over the desired range of temperatures 
and target sizes, cannot be depended 
on to remain sufficiently constant for 
more than short periods of time, par- 
ticularly under adverse environmental 
conditions. The output of an inherent 
photoelectric 
unaffected by 
changes. One 


ly stable 
should be 


phototube 


pyrometer 
relatively 
sensitivity 
such output 1s 
Wr Wy 
Ey K ( (5) 
Wr + Wr 
where Ey output signal of pyrom 
eter, 
W pr radiant flux at 650 mu 
stable 


from a reference 


lamp (We constant for 
any given scale), 

Wy radiant flux from the 
target at 650 mu, 


K a constant 


If Wy, and Wy excite the same photo 
tube, the output E, is independent of 
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phototube sensitivity. The burden of 
stability therefore rests on the refer- 
ence lamp. By proper choice of lamp 
and the maintenance of constant volt- 
age or current, the temperature of the 
reference lamp can be held within a 
few degrees for very long periods of 
continuous operation. This is true par 
ticularly because the reference lamp 
can be operated at a power, appreci 
ably lower than its nominal rating. 
Lamp service life exceeding 10,000 
hours seems probable. Figure 1 shows 
typical experimental data on refer 
ence-lamp stability. 

Figure 2 is an optical diagram of 
the automatic brightness pyrometer 
The motor-driven rotary shutter causes 
radiant energy to be transmitted al- 
ternately from the reference lamp and 
the target to the photomultiplier 
cathode at a frequency equal to some 
multiple of the motor speed. The 
integrating sphere in which the reter 
ence lamp is located assures uniform 
illumination, which is virtually inde 
pendent ot lamp position or filament 
geometry. As a function of time, the 
radiant flux on the photomultiplier 
cathode is approximately as illustrated 
in Figure 3. Proportional to the magni 
tude of this flux, the photomultiplier 
current has two components as follows 


Line G (+ ~~ r W's ), (6a) 


» G(W p Wr), (6b) 


where Ip- and 14, respective d-c 
and a-c components of the 
photomultiplier current. 

G photomultiplier sensitiv 
ity, in terms of unit current 


per unit of incident flux 


Figure 4, a block diagram of the 


electronics unit ‘for the automatic 
brightness pyrometer, shows that a d-c 
feedback loop is established from che 
photomultiplier anode output to its 
dynode voltage input. This feedback 
loop is designed to maintain Ipe con 
stant and independent of the magni 
tudes of W,», and 
has the value K 


If this constant 
equation (6b) by 


substitution become s 


_ LW, Wy fs 
Lac K 
' aw) | 


This a-c component is amplified and 
synchronously demodulated. The re 


Figure 4. Block diagram of the 
automatic brightness pyrometer’s 
electronics unit. 





TOO -1500 °c 


— 700-1100 °C 


— 600~ 700 °c 


PERCENT OF FULL-SCALE OUTPUT 


700 750 


900 1000 - 
1300 1400 


TEMPERATURE (°C) 


sulting “demodulated output signal 


therefore satisfies the 


desired opera 
tional function described by equation 
(5). Substituting equation (1) into 
equation (5) and adding a constant 
bias term, B, results in the actual op 


erational equation, 


(S) 


Equation 8 is the instrument's output 
as a function of target temperature, 7 
W» is adjusted so that 

E,’ B 
when T 

Above or below Ty, the variable term 
adds or subtracts from B; optimum 


midscale temperature, Ty, 


scale linearity is acheived in this man- 
ner. Equation 8 is plotted in Figure 5 
for three typical ranges. The output of 
a brightness pyrometer, designed in 
the manner described, is more linear 
than the original Wien Law function 
Wy. Multiple temperature ranges are 
provided conveniently by various 
methods: by placing suitable attenuat 
ing optical filters in the target beam, 
by changing the aperture of the ob 
jective lens, by adjusting the reference 


lamp filament power, or by a combi 


nation of these measures 


Experimental Results 
A developmental prototype of the 
automatic brightness pyrometer has 


been constructed, and some 


mental results have been obtained from 


expe Eu 


800 
1100 
1500 


Figure 5, 


ranges. 


(Left). Curves show new pyro- 
meter’s outputs for three representative scale 
Figure 6, 


(Above). A_ production 


mode! of the automatic brightness pyrometer. 


its use; they show close agreement 
with anticipated performance. Lamp 
stability and expected service life ac 
tually have been more favorable than 
originally envisioned. Because of the 
low power requirement, a_ reference 
lamp is expected to last in excess of 
10,000 hours of continuous operation, 
with a drift of not more than 5 °C 
Resolution is better than 0.1°C, and 
an expanded scale span of 5°C appears 
feasible. Temperatures as low as 600° ¢ 
diffi- 
culty; extrapolating these results leads 
the authors to believe that “bright 


“monochrom 


have been measured without 


ness,’ or more properly 
atic,” temperatures down to 300°C, or 
lower, can be measured by using es 
sentially the same techniques described 
herein. Naturally, the effective wave 
length of the instrument would be 
changed, and the photomultiplier used 
would be sensitive to the near-infra- 
field of 
measurement by 


ted. This would 
lower-temperature 


“brightness” pyrometer techniques in 


open the 


such areas where previous experience 
with thermocouples or total radiation 
pyrometers has not proved satisfactory 
The optical design is such that this 
instrument has proved to be insensi 
tive to focus adjustment and distance 
from the target, provided that the field 
is uniform. 

At this time the ultimate accuracy 
and stability of this instrument, when 
exposed to various environmental con 
ditions, are not known to a high de 
gree of certainty. Experimental results 


indicate that long-term repeatability 
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will approximate the results achieved 
with a good commercial optical pyre 

meter. Although the automatic instru 
ment is necessarily more complex, this 
ottset by its 
Short 


undesirable factor is 


greater acuity and sensitivity 
term repeatability has proved to be 
appreciably better, particularly at the 
higher 
tremes During a recent field test over 
a period of a week, the calibration of 


lower and temperature ex 


the prototype did not change by more 
than the 
associated with the optical pyrometer 


uncertainty of measurement 


and thermocouple with which it was 
calibrated. The ultimate accuracy, of 
course, will be limited by that of the 
techniques used for calibration. Rela 
errors of about 2° at 
3000°C may be 
furure 


tively minor 
600°C and 10° at 
expected in the foreseeable 
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400-Point Recorder. Item getting 
most votes as top product was Kel- 
nath’s new “K-Logger.” Accepting 
from 10 to 400 analog inputs at rates 
up to 10 per second, it records up to 
4 points, each in its own color, on 
3” x 6” chart frames printed on one 
large sheet offered in sizes up to 
48” x 77”. Thus, maximum points 
is 400 (100 frames, 4 colors each) 
30th pneumatic and electric signals 
(including thermocouples) can be 
intermixed. Colored lights behind 
each chart frame shine through pa 
per to warn of off-normal values 
Result: a single chart carries the 
entire production record of a com 
plete process. Keinuth Instrument 
Company 
CIRCLE NO. 601 
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Servo-Powered Miniature 
» Recorders. Show 
report 

through 


movements 
both pneumatic and ele: brand-new 
complete ly- 


is generafed by a poten 
tliomete! 


forme! 
Taylor Instrument Co: 
CIRCLE NO. 604 





Cer- 
tainly an outstanding new product 
was AO’s new 8-channel Tracemas 
ter. Recordings are unusually clean 
and legible (trace width less than 
0.2 mm) throughout the full range 


Direct-Writing Oscillograph. 


of frequencies (flat to 1% from dc 
to 110 cps at 40 mm peak-to-peak) 
A mylar-film carbon “paper” is 
pressed by the stylus over a knife 
edge to produce the record on the 
1000-foot chart roll. The drive-am- 
plifier/pen-motor combination re 
sponse is down only 3 db (from 40 
mm) at 140 cps, and usable out to 
250 cps. Completely-modular pack 
aging allows plugin flexibility 

from high-level de to low-level 
ac. American Optical Company 

CIRCLE NO. 602 


fae) TWENTY TOP NEW PRODUCT 


Two-Color Pyrome- 
many 
ceramic and metal- 





visitors ter. Pulling 


notable break 


by Taylor in lurgical instrument 
servo-driven pen men to the IDL 
offered in booth was 


tronic plugin 4” strip Eye’ 

chart recorders. Shéwn automatic optical 
(bel« is the electronk pyrometer, 
2-phase, 117-v ervo from 1400 to 4500 
mechanism having sev F. It measures tem 
eral thousand times the perature from th 
pow¢ of bellows pen energy ratio 
drives, yet sensitive to tween two narrow- 
0.1 signal change. In band visible wave- 
addition to superior at lengths. Since 
curacy this increased uses the spectra 
power provides drive of characteristics 
etransmitting slidewire radiant eners 
alarm switch cams, et rather than 
Pulley -and-cable pen energy, it is rela- 
drives’ eliminate long, tively insensitive to 
fragile links and_ pen target emissivity 
arn Servo feedback and atmospheric 
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differential tran trial environments 
(a-c models Instrument Devel- 
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All-Electronic Analog Computer. The 
new Beckman 1100 B “Ease” cor 
puter drew plaudits for its stable, 
low-drift amplifiers (summing re 
sistors hold 0.005% accuracy in use), 
its fast, accurate all-electronic mul 
tipliers (dynamic error less than 
0.1% at 10 cps with full-scale inputs 
and its sine/cosine function genera 
tor for fast coordinate transforma 
tions polar to rectangular or re 
verse. Every amplifier function can 
be checked easily without removal 
with an accessory test unit. Chief 
feature is digital programing from 
either typewriter or prepunched 
tape: enters problems, controls com 
puter operations or checks the com- 
puter. Beckman/Berkeley Div 
CIRCLE NO. 608 




















Compact Gas Chromatograph. Hallikainen’s new 1288 
laboratory Microanalyzer combines the speed and 
resolution of small packed or capillary columns with 
the sensitivity of hydrogen-flame ionization detection 
Detector, housed in temperature-controlled oven to 
prevent sample condensation, has special concentric- 
nozzle burner allowing use of hydrogen or. inert-gas 
arriers. The self-contained electrometer amplifier pro- 
duces sensitivity of 3 x 10°'* amperes with a l-mv re- 
corder. Because of its small size (14” x 9.5” x 11”) and 
light weight (30 lbs) the instrument is easily trans- 
ported. Hallikainen Instruments 
CIRCLE NO. 606 


At The ISA Show 


Digital Voltmeter. New 
and 30 

favorable 
attendees 


features of the NLS Series 20 
second generation digital instruments drew 
comment from electronically-inclined show 
It measures voltages to +0.01% of full scale, 


displays them in digital form, and autematically oper- 


ates digital data recorders 


Novel features: plug in, oil- 


bathed (long life) stepping switches interchangeable in 


3 
other 

stable 
snapout 
Iront 


three times faster than 
switch operations and gives 
under wide input fluctuations; 
lamp replacement through 
Non-Linear Systems, Inc 
CIRCLE NO. 607 


digital logic 


reduces 


minutes; new 
voltmeters 
reading even 
readouts permit 
without 


pane ] tools 


For the fifth year, ISAJ polled top-level instru- 
ment users for the outstanding new products at the 
annual ISA Exhibit. Here are the top twenty from 
the 1960 ISA New York show, September 26-30. 


Neutron Generator. Voted “tops” by 
several show visitors was Kaman’s 
NT-60-8 Pulsatron, used for activa- 
tion analysis, wherein gamma-ray 
energy resulting from decay of the 
created radioactive isotopes identi- 
fies the kind of unknown element; 
the number of disintegrations pro- 
duced in a given weight of sample 
by a given neutron flux measures 
the amount of unknown, including 
amount of water or other hydrogen 
ompounds Generato! produces neu- 
trons by deuteron bombardment of 
a tritium target in a miniature high- 
accelerator tube. Offered 
or kit form. Kaman Nu- 


vacuum 
in wired 
"Lear 


CIRCLE NO. 608 





Digital Telemeter. Pipeline and util- 


ity instrumentmen liked GE’s new 
digital telemeter because it 1. elim- 
inates need for a separate channel 
and 2. avoids the 1% error charac- 
teristic of integrated analog signals 
System is designed for time-shared 
multiplexing with analog telemete1 
signals. It consists of 3 units: 1. trans- 
mitter accumulates pulses _ fron 
measured source, and periodically 
converts them into. binary 

vhich is transmitted at 10 cps; 2 
| until 


code 
eceiver stores code in relays 
data are removed by 3. programer 
Receiver can actuate visual digita 
readouts, typewriter or 
; Electric Co 
CIRCLE NO 


tape puncl 


renera 


Industrial Control Computer. A true 
industrialized computer, the RCA 
110 attracted favorable attention for 
its massive, lockable, thermally- and 
acoustically-insulated cabinet; its 
heat-exchanger cooling: its rugged 
power supply with powel! 
shutdown; and its continuous auto- 
megacycle 
ill-solid-state circuits provide great 
péed (5 u sec addition) with su- 

ability. Special power se- 
le magnet 


storage 


fail-safe 


natic self-checking. One 


yuencing plus nonvolatile 


ore (4096 words) 
>VUU0U .UUU words) e2ive 


and drun 

absol 
RCA 
De- 
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DISPLACER —+ 


RESPONDER 
Pressure-Tight Motion Transmitter. WIRE 
A distinct “hit” at the show was a SWITCH CONTACTS 
simple, inexpensive new Yarway- 








Warning device, the “W-I-T” (wire ee 
in tube) unit. It consists of a pre- =S : UJ 
stressed spring wire sealed into one 
end of a curved tube. Tube movement 
causes wire rotation, thus transmit- temperature, etc. applica- 
ting the degree of motion to or from tions. Uses should be almost 
a closed space without packing, bel- limitless: its maker invites 
lows, diaphragms, etc. Wire rotation your suggestions. Yarnall- oe : 
can actuate’ indicators, switches, Warning Corporation. Serfass — Hydrogen Purifier. This 
alarms, etc. in level, pressure, flow, CIRCLE NO. 611 unique instrument, offered in both 
table-top laboratory and larger com- 
mercial models, separates out of an 
impure hydrogen stream hydrogen 
Pneumatic Valve Posi- so pure that even mass-spectrometers 
tioner. Eliciting much at- can detect no contaminants. Source 
tention by its simple, hydrogen is passed under pressure 
clean design wens Wishae’s over bundles of electrically-heated 
3560 positioner. Optim- palladium-alloy tubes. Pure hydrogen 
ised by intensive dynem- passes through the tubes; all other 
Se analysis, he positioner gases are rejected. The model (C 
produced 0.37 _in./sec (shown) separates 15 cu ft hr at 
stroking, a 4.6 cps break differential pressures to 100 Psi. It is 
frequency (at 3% input- 16 x 22 x 15 inches, weighs 83 pounds 
pressure change) ond o and operates at 300 watts from any 
3.8 gain margin when op- 120 v a-c = benno Roy Co 
erating a 75-sq-in. dia- = NO. Crt 
phragm actuator of 1.5” 
stroke at 3 to 15 psi input 
signal. It features con- 
venient adjustments, 
. PSs te ? 
Pee gyro et. tegen Peak-Printing Recorder. Added to the 
no additional D arte. Westronics M5A 5’-chart multipoint 
Shaped cams are available to match its response to any recorder, the peak-printing device 
valve characteristic. Fisher Governor Company. finds chief application in chromatog- 
CIRCLE NO. 612 raphy stream analysis. It plots up to 
12 peaks with 0.5% accuracy, result- 
ing in a trend graph of only the 
most-significant data for easy read- 
Gyroscopic Mass Fiowme- flow Liquids, _ slurries, pe Aa ee eae ee 
ter. An outstanding 1960 multiphase fluids, gases sata f saaiian << ae nenk salants 
show item was Decker’s even gas bubbles in liq- pcr saleneenn Meailiti rv Settee tee er 
600 Gyroflo a true mass uids — all can be meas- able + Magid t aie | Otues - 5 
flowmeter Accurate to ured. The fluid flows poneconies yd = eg, cine Acta codices 
tenths of 1% over a 100:1 around the vibrating cir- se anagag pple re = snnenee - 
dynamic range, it uses no cular pipe producing an A Scie aaa oh ste = Phy He pet. ~rctr 
vanes, plugs, impellers, alternating torque propor- pot moeh Pagoiewe: nce woes pews 
orifices, nor any straight tional to the mass flow ae oa r : 
runs or straightening rate, which is converted to chromatograph output. Westronics 
; Incorporated. 
vanes, and so allows un- d-c voltage to drive re- CIRCLE NO. 615 
obstructed flow. Accuracy corders, integrators or 
is unaffected by viscosity, controllers. The Decker ——, 
turbulence or direction of | Corporation NO. 613 r 





Mv to Air Transducer. A “most mentioned” new product 
at the NY show was Moore’s new millivolt-to-pneu- 
matic transducer. Input is a millivoltage (as from a 
thermocouple): output is a 3-to-15 psi air signal. A 
battery in the all solid-state amplifier (by de Var Sys- 
tems, Inc.) floats on the line and maintains operation 
for 30 minuics if power fails. Being solid-state, the 
transducer requires 9 warm-up time. Maintenance is 
by replacement of 4 plugin modules. Being silicone oil 
filled, the operating assembly is essentially weightless 


and thus able to withstand any vibration up to cavita- 
tion levels. Overall dimensions: only 3%” x 5” x 7” 


Moore Products Company CIRCLE NO. 616 


Fluid Density Meters. Process industry engineers en 
thused over Halliburton’s brand-new ‘“Densometers” 
which continuously measure to +1% the density of 
flowing streams independently cf any other fluid prop- 
erty. The volume of fluid contained in the flexure-pivot 
mounted tube is weighed by a pneumatic force-balance 
servo. Densometers can measure either a sample of ihe 
stream or the whole stream, being built in tube sizes 
from 34” to 6” diameter. Output is the standard 3-to-15 
psi air signal. Maximum stream temperature 200°F, 
pressure 50 psi. Halliburton Special Products Div 
CIRCLE NO. 617 





Magnetic Oxygen Analyzer. High on the top-product 
list was a brand-new “magnetic pressure” oxygen ana- 
lyzer, which works like an a-c generator. The gas sample 
flows through a small-bore ring mounted around the 
circumference of the center pole of a two-pole synchron- 
ously-rotating permanent magnet. Magnet rotation gen- 
erates a pressure differential in the gas sample which is 
converted by a condenser microphone into an electric 
signal, proportional to the magnetic pressure pulse, 
which is read out by indicators or recorders. Novel fea- 
tures: only a 10 cc/min sample, high sensitivity (0 to 
2000 ppm full scale), little diamagnetic gas interfer- 
ence. Waters Associates CIRCLE NO. 618 


Multi-Trace Oscilloscope. The new mode! 769 “monitor 
ing” ‘scope simultaneously displays up to 8 waveforms 
on its 17” CR tube, especially useful for event monitor- 
ing with multichannel oscillographs. Repetitive and 
single-sweep speeds of 5” 

2.5” and 1.25”/sec are 

available, plus a 25-sec 

single sweep for slowly- 

varying waveforms. Sweep 

linearity better than 3° 

frequency response of gat- 

ing amplifiers is de to 3 

db down at 1000 cps. Mod- 

els for bench-top use or 

rack mounting are avail- 

able. May be tilted 20% 

for above or below evye- 

level mounting. Sanborn 

Company CIRCLE NO. 619 


Computer Set-Point Station. 
Offered in both electronic 
and pneumatic models, and 
designed particularly for use 
with RCA’s 110 Control 
Computer (see p. 53), this 
station accepts the computer! 
digital signals and puts out 
1 to 5 v (or 3 to 15 psi) to 
link the computer to the 
process controllers. The mo- 
tor-driven set-point. dial 
reads in units of the con- 
trolled variable called for 
by the computer. Two man- 
ually-set stops limit the 
amount of set-point change 
by the computer. Computer/ 
manual transfer is by switch 
(bottom ) and indicator 
top). To avoid bumping 
process, rate of set-point 
change is adjustable A 
green pilot light indicates 
“computer on”; red light 
signals off-limit set-point 
demands from computer 
Foxboro Co NO. 620 
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INTERKAMA shows that 


EUROPE IS CLOSING 
THE INSTRUMENT GAP 


by DAVID J. FRAADE 
Supervisor, Application Engineering 
Analytical & Control Division 
Consolidated Electrodynamics Corporation 


Pasadena, California 


Time was, only a few years ago, 
when US instrumentation /automation 
led the European in both design and 
performance. No more: the gap be- 
tween US and European instrumenta 
tion has almost closed. This was clear- 
ly evident to any observer at the 1960 
INTERKAMA Congress ‘Exhibit held 
October 19-26 in Dusseldorf, Ger 
many. 

INTERKAMA showed visitors from 
all the world what German and Euro 
pean makers had in instruments and 
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controls for automation of industry- 
from chemical processing through 
heavy machinery to automated offices 
Further, the Congress foretold the ba 
sic future trends in developments, not 
only in the exhibits themselves, but 
in the technical symposia themes. 

The statistics are overwhelming: As 
shown in the photo, INTERKAMA 
filled five large exhibit halls totaling 
39,000 square meters. Some 470 manu 
facturers <xhibited to over 110,000 
people, 35% of whom came from 32 
foreign countries! 

The central exhibit theme: a pre 
ponderance of data-handling systems 
featuring digital equipment and com 
puter controlled systems. While Euro 
pean developments in this field still 
are a few years behind ours, they uti 
lize the modular “building-block” ap 
proach to low-priced, general-purpose 
digital computers 

Technical sessions were attended by 
more than 7,100 people and featured 
United-Nations type simultaneous 


translations. German, French and Eng 
lish were official INTERKAMA lan 
guages and speakers delivered their 
papers in one of these, while the 
translation was offered in the other 
two. Members of the audience had 
ear-phones and needed only to dial 
the language they wanted to hear. 

The continuing boom in European 
industry makes that market particu 
larly attractive to manufacturers of 
automation hardware. As _ evidence 
many American firms have established 
their own European subsidiaries or 
are represented by foreign companies 
Some corners of the exhibit made me 
feel I was at an ISA National Show 
insofar as the methods of display, the 
products, and the company names wer« 
concerned 

A few years ago, American equip 
ment instantly could be told from the 
European by its appearance alone 
However, at INTERKAMA this gap 
also was closed. German, French, Eng 
lish, Swiss and Italian instruments all 


INTERKAMA exhibits filled 39,- 
000 square meters in these Dussel- 
dorf exhibit halls. 


INTERKAMA exhibit was throng- 
ed by 110,000 visitors. Shown is 
the exhibit of German instru- 
mentmaker AEG. 


Thirty-five percent of attendees 
were foreign. Here Asian engi- 
neers examine European elec- 
tronic instruments. 


were designed and built to provide 


rugged but not massive housings, mod 


ilar construction, up to-date electronic 
circuitry, accessibility and convenient 
maintenance 

Since Europeans are laboring under 
a severe shortage of technically-trained 
manpower, they must use instrumenta 
tion, and eventually, full automation 
in all their industrial endeavors. IN 
TERKAMA provided the close contact 
between instrument user and maker 
necessary for a detailed approach to 
their mutual efforts in reaching this 
goal. 

These past years have shown more 
than ever before how greatly every 
branch of industry depends on suffi 
cient well-trained and skilled workers 
And proportionally as the manpower 
supply becomes even more short, s 
will the instruments exhibited at IN 
TERKAMA find their way into indus 
trial works and laboratories. Automatic 
processing machines will replace the 


missing personnel; and the appliances 
of measurement, regulation and con 
trol will supervise product quantity 
and quality. However, even this equip 
ment requires the planning mind and 
the caring hand; thus, the instrument 
demonstrations, together with recruit 
ment and information, will fulfill the 
anticipated demand for trained, skilled 
personnel 

One outstanding feature of INTER 
KAMA is that it is held only once 
every three years. This gives exhibitors 
adequate time to plan, design, fabri 
cate and test their new concepts with 
out laboring under the stress and strain 
of trying to perfect new equipment 
each year in time for a show. Their 
booths reflected this more leisurely 
pace. Such giants as AEG, Siemens 
Hartmann and Braun had unbelievably 
large exhibit areas (See photo) in 
which they showed not only individual 
components, but complete systems for 
measurement and control (often by 


computer) of power plant, cement and 
chemical operations. The sheer size 
of these was breathtaking 

[he most important result of IN 
TERKAMA was that all exhibitors | 
interviewed said they had been emi 
nently successful not only contacting 
existing customers but also in making 
new ones. According to these people 
the majority of the interested visitors 
from abroad came from Europe, the 
United States or the major Asia 
countries 

As an added bit of information 
Congress officials determined that the 
exhibit which had travelled the great 
est distance was that of Consolidated 
Electrodynamics Corporation of Pasa 
dena, California. Our exhibit, whicl 
showed high-speed chromatographic 
closed-loop control of a simulated mul 
tistream chemical process, was of great 
interest to Europeans, who evideritly 
have now reached this stage of “in 


strument readiness 
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HARMONIC ANALYZER The Soviet 
“GA-2"’ harmonic analyzer was de- 
signed to speed up calculations in 
mechanics, hydro- and aero-dynamics, 
optics, acoustics, and resilience and 
oscillation theory. 


Can Our Free Economy Meet 


The Threat of Soviet Automation? 


by JOHN JOHNSTON, JR. 
Supervisor of Consultants 
Engineering Services Division 


E. |. du Pont ce Nemours & Co., Inc 


IN RUSSIA today, automation is a 
religion an economic principle in 
which industrial managers and engi- 
neers have fervent faith. It is the 
basic weapon the Soviets have chos- 
en to defeat the West in industrial 
competition, the official planning 
policy vigorously backed by all the 
might of the Soviet government, 
and the chief means whereby they 
hope to achieve a Communist Utopia 

ISAJ is privileged to present a 
penetrating account of the status of 
Soviet automation by past president 
of ISA John Johnston, Jr. as 
he saw it in Russian technical insti- 
during July 


tutes and _ factories 


1960.* 


*This report consolidates information 
provided by the following US delegates 
whose contributions are gratefully ic- 
knowledged: N. B. Nichols, N. Cohn, G 
Axelby, R. R. Webster, O. Schuck, H. J 
Noebels, L. Shearer, P. S. Buckley, H 
Chestnut, R. Brand, D. M. Boyd, H. L 
Mason, I. Lefkowitz 


ISA _ Journal 


As delegates to last summer’s In- 
ternational Federation of Automatic 
Control (IFAC) Congress in Moscow, 
several dozen prominent American 
instrument engineers toured 19 So- 
viet factories and technical institutes, 
While we saw that the present state 
of automation in Russian plants does 
not compare to that in US industry, 
what we learned about the Soviet’s 
crash program for an immediate, 
enormous expansion in automation 
deeply disturbed us all. 

I report to you below on the tours 
of most significance, instrumentwise, 
and try to convey to you why we 
consider these Soviet automation 
plans a grave threat to American 
peace and prosperity. 


SOVIET AUTOMATION TODAY 


First State Bearing Factory — Moscow 

This plant, a showplace for Rus 
sian automation, is 30 years old, but 
was modernized to include two 
“completely - automated” assembly 
lines producing 1.5 million bearings 
per year. In contrast to American 
plants, there were numerous ad- 
justable storage mechanisms at sev- 
eral points in the assembly line. 
These compensated for temporary 


shut-downs or differences in produc 

tion rates. One hundred and twenty 
workers were employed in the auto- 
mated area. A pneumatic gaging 
stand automatically inspects’ the 
balls, races and housings, and selects 
combinations whose deviations from 
tolerance will combine for best fit 
An optical scanner for detecting 
flaws in the surface of the balls was 
not operating satisfactorily. In fact, 
there were several units in each as- 
sembly line requiring frequent man 
ual attention. Nevertheless, this 
plant is an excellent example of 
practical automation. 


Krasny Machine-Tool Factory —- Moscow 

This plant produces 15.5”-swing 
lathes in three bed lengths, at 1000 
units per month. All grinding, drill 
ing and machining operations are 
handled in special jigs. Many special- 
purpose machines are used. For ex- 
ample: 41-holes are drilled and bored 
simultaneously in the lathe head. A 
transfer line accepts gear blanks 
and turns out finished gears for the 
head stock. At one station, precision 
pneumatic gages measured 31 points 
on the head stock simultaneously 
Lathe ways are induction hardened; 
control knobs, pulleys, oil lines and 





electrical insulation are of plastic. 

Working conditions were extreme- 
ly dirty and disorderly. No care was 
evident in handling precision parts 
to keep them clean and chip free. 
Nevertheless, worker morale seemed 
high, and there was no indication of 
loitering or wasted effort. 


Leningrad Instrument Mfg. Plant 


Manufactured here are laboratory 
potentiometers, electrical switch- 
board instruments such as_ volt- 
meters, ammeters, wattmeters, etc., 
and photoelectric exposure meters 
for photography. Altogether, 135 
types of instruments are made, the 
bulk of production for export. 

Twenty-five hundred of the 4,000 
employees are women, and 20% of 
the total work force are technical 
graduates. Instruments produced are 
rugged, simple, and adequately sen- 
sitive. Most operations are manual, 
although coil winding and galvan- 
ometer spring manufacture use au- 
tomatic machinery. Calibration is 
manual, each scale being individual- 
ly marked. 

One example of a recording oscil- 
lograph seemed to be of good design, 
fine workmanship, and satisfactory 
performance. It did not include fan- 
cy features available in US makes, 
but was completely functional. It 
employed %” galvanometers about 
4” long, and the camera had about 


a 16-track capacity. 


Leningrad Instrument Develo, -nent Center 
for Chemical and Petroleum Industries 


This unit of the chemical and 
petroleum industries employs 120 
researchers. Here the analytical and 
other instruments specific to the 
needs of petro-chemical plants are 
developed. Examples: colorimeters, 
infrared analyzers, chromatographs, 
dielectric constant measurement in- 
struments and refractometers 


Sverdlov Machine-Tool Factory — 
Leningrad 


This plant builds the “heaviest jig- 
borers anywhere.” They are claimed 
to be controlled to 1 micron in a 
position control loop with a 5-ton 
work load, and to 20 microns with 
a 20-ton load. Precision was measur- 
able with a self-contained optical 
system. A copying milling-machine 
control system, based on the jig- 
borer principle, but without second- 
derivitive feedback from the tachom- 
eter, was demonstrated capable of 
following the tracing stylus in a 
step-upset by reaching zero velocity 
with 0.14 seconds, overshooting 40% 
and reaching zero velocity again in 
0.20 seconds, overshooting and reach- 
ing zero finally in 0.68 seconds. 

The factory had few, if any ell- 
defined aisles, but a maze of old, 
dirty machine tools surrounded by 
rubbage, steel chips and oily floor 
Large power cables passed from ma- 


chine to outlet in random fashion 
over the floor and over lathe beds 
Many of the employees were women 
— including a crane operator who 
nearly annihilated ten IFAC dele- 
gates with a heavy casting she was 
handling! 

Five different milling machines 
are made here, ranging from 20” x 
36” to 65” x 26”; all are equipped 
with feedback control for remote 
positioning. One hundred of the 
small machines are to be produced 
this year. The jig-borers made range 
from 20 to 36 tons, and are equipped 
with optical systems capable of 
measurement to within 1 micron. 

However, in spite of these dis- 
heveled working conditions, the ma- 
chinery being built is modern, clean, 
and capable of precision work. 


Precision Instrument Factory at Kiev 


This plant makes a-c measuring 
instruments — deflection meters, 
potentiometers, ammeters, etc. None 
of these are electronic. All compo- 
nents are made except gavanometer 
suspensions. Plastics are used exten- 
sively. Production line conveyors 
are arranged for mass production 
layouts. Of the 4,000 employees, 
many are continuing technical ed- 
ucation and appear to be capable 
and hard-working people. Displayed 
were products of a Chinese factory, 
appearing to reflect comparable skill 
and workmanship. 


Baku Oil Refinery 


This 100,000-barrel-per-day refin- 
ery is three years old. It has three 
catalytic cracking units, catalyst 
manufacturing facilities, several 
thermal crackers, a sulphuric-acid 
alkylation unit, an aluminum chlo- 
ride isomerization unit and several 
treating units. Ethylene and propy- 
lene are piped to neighboring plants. 
Its control centers were adequate, 
but certainly did not reflect much 
use of the sophisticated systems and 
analytical techniques available from 
Moscow, Leningrad, and Kiev re- 
search institutes. In fact, the pneu- 
matic control systems are duplicates 
of the 1940-vintage Brown Instru- 
ment Company Air-O-Line units. We 
saw no analyzers and no evidence of 
interest in anything beyond the bare 
requirements for conveiting crude 
oil to jet and diesel fuel.* 


Zaporozhe Steel Plant 


This plant, one of the largest steel 
mills in the Soviet Union, operates 
with a minimum of automatic con- 
tro! and advanced instrumentation 
We learned that some experiments 
had been conducted using analyzers 
to measure blast-furnace exhaust 
gases as a basis for the control of 
limestone, coke and ore ratios. These 

For more on Baku refinery instrumen- 


tation see “Looking Inside Russian In 
struments pp 197-199, ISAJ 9°60 





AUTOMATION: 
THE DECISIVE CONDITION 
The 2ist Congress of the Com 
munist Party of the Soviet Union 
set the imposing task of switching 
from separate automated produc 
tion processes to comprehensively 
automated sections shops and whole 
factories, during the realization of 
the seven year plan for economic 
development. The Congress quali 
fied this as ‘the decisive condition 

for carrying out the plan 
“In the seven-year period (1959 
1965): 250 mines, 114 blast fur 
riaces, 177 open hearth furnaces, 
15 rolling mills, 150 shops and sec 
tions in the chemical industry, 8 
oil refineries, 15 oil pipelines, 20 
gas pipelines, etc., are to be auto 
mated in-tke Soviet Union. By 1965 
no jobs in the Soviet Union will 
call for arduous manual labour.’ 


And This Program 
Is Being Achieved 
“Last vear, Soviet industry got 
more than 1,400 automatic, semi 
automatic and direct-flow conveyor 
lines as well as more than 2,000 
new types of machinery and equip 
ment. These technical achievements 
were largely responsible for the 
overfulfillment of the program dur 
ing the first year of the seven-year 
plan.” 
Vladimir Bogachov 
The Magazine we Aug 1960 











experiments had been discontinued 
because they interferred with the 
production of iron. 


Moscow Computing Center 


This center is equipped with an 
M54 BESM-II Digital Computer, in- 
stalled in 1959. Per second, it per- 
forms 14,000 logic operations, 8 to 
10,000 additions, 5,000 multiplica- 
tions, and uses 65 microseconds per 
operation. Clockrate is 400 Kc. Stor- 
age: 2048 39-bit words in ferrite-core 
memory, plus four magnetic-tape 
drives, and two drums of 6000-word 
capacity each. 

There also is an older computer — 
the URAL-I installed in 1957. It’s 
a pure binary machine, has a 7000- 
word 36-bit drum, is very slow at 
100 logic operations per second, and 
is to be replaced shortly by a 
URAL-II. 


Kiev Computing Center 


Operating since 1957, this center 
is equipped with KIEV digital com- 
puter having three 4,000-word x 41- 
bit magnetic drums, a 15,000-word 
core, and a 500-word passive mem- 
ory. The center also has a URAL- 
Mark I Serial machine and an 
EMSS-7 analog network analyzer 

This center deals with design of 
automatic systems, the optimum de- 
sign of power systems load, language 
and machine translation, theorem 
checking, mathematical physics, 
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SUPPLY JET 


theory of automatic machines, theory 
f abstract automata, industrial 
problems like the 
Bessemer Process, economic. plan- 
ning via linear programing, pattern 
recognition, etc 


SOVIET AUTOMATION TOMORROW 


University of Moscow 


The central building of the Lo 


monsov State University, in which 
the IFAC Congress was held, was 
built in 1953. It has 15,000 rooms, 
1900 ‘laboratories, stands 787 feet 


high, uses 113 elevators, has a fac 
ulty of 2,000 and an enrollment of 
20,000 students 

Its curriculum excludes engineer- 
ng, medicine, liberal arts, etc., and 
‘oncentrate 

ics, chemistry, 


Its student 


on pure science phy 
IT athemati Ss, et 


Spe nd 1200 hours per 


year in class. vers 700 to 800 
in US colleges ive years are re 
yuired for graduation, after te! 
years 1n primary andé= secondary 
chools: and three years usually 





required for PhD degree 


ire paid 300 to 500 rubles per month 
piu a much. 1000 ruble pe 
month more for extra work as in 
tructor guide ete. Teachers re 


‘elve 3900 to 6000 rubles per 


plu consultant fee and award 
for unique contributions for the 
thoring of book t to a Maximur 
if 30.000 ruble pel mont We 
earned there are more than 800 co! 
eges in the USSR. 4.000 technica 
nstitutions and 250,000 primary and 
econaar’, cnoc 
The ul ) ‘ ture oor 
qu ped tl remote-controlled 
'?) cto r ote me n a X 
} 1¢ nd ot nict ¢ eC 
ontinuou ¢ tv ne ) ird 
ishbutton ‘ ‘ dw elal 
t t t | ition 
It ( eq 1 
The é) 
my lic r 
+ $101 on ‘ rt of el tr¢ 
nd har at I 
ples of } é 
pe t Lie ( oO put 
nd ‘ ne ot r tro- Ba 
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control of the 


OUTPUT PRESSURE 





Leningrad Institute of Electrical 
Engineering 


Here, 6,000 students study one of 
five major. electrical-engineering 
areas: power, communications, elec- 
tronics, solid-state physics, and auto- 
matics. Automatics stresses mathe 
matical treatment of control theory, 
electronic circuit design, use of com- 
puters and relay systems for control, 
electrical methods of measurement 
and several other similar subjects 

Students do development work 
under direction of a research pro- 
fessor and in cooperation with an 
industry-assigned engineer. For ex- 
ample: They have built for installa- 
tion in a steel mill a prototype of an 
ultrasonic sheet-steel flaw detector 
The steel sheet, passing under wate! 
torms a with the approxi 
100 ultrasonic generators lo 
cated across the width of the sheet 
Non-homogeneiti¢ in the heet 
caused by inclusions, etc. are detect 
ed and plotted on charts 
scaled to represent the sheet being 


cout 


mately 


papel 


inspected. This chart locates flaw 
ufficiently large to warrant reje¢ 
tion and the machine shears off the 
heet at a point further down th 
mill. A vacuum-tube and magnetic 
core storage computer Is part ol! the 
onic generator and detector systen 
The al cale prototype made 
these students will be shipped to 
le mill in the 1 i 
Moscow Institute of Automation and 
Remote Control 
Twenty-one vear ago, tne Ru 
Slan founded tl Institute now 
vorld famous for its development 
matnematical concept In auto 
natic control theory. Today it taft 
of 470 occupies three building and 
ctive n eignt general area ol 
é are! 
Self-ac t tre 1 optin 
on. We iw severa le ing- 
I ( extrer controller 
r é 1¢ 1x ] ol ni-e 
ilue or one i é t 
respec notnel ) 1 ( 
pe riodi xploratory step to a col 
puter-controlled 12-variabl vste 


which was brought to the optimun 


ombDination of! 





This bistable ‘‘pneumatic amplifier” 
—only the size of one’s thumbnail— 
has been applied by the Russians as 
an amplifier, relay, oscillator and mem- 
ory. Jet blowing over the airfoil builds 
up pressure in the chamber until air- 
foil ‘‘stalls’’ separating jet from air- 
foil. Then chamber pressure drops until 
jet reattaches to airfoil, thus produc- 
ing an oscillating pressure in chamber 
Frequency is changed by altering air- 
foil height, chamber volume, etc. 


along lines of steepest ascent at pro 
portional intervals. Groups of vari 
ables are combined in a memory 
unit holding up to 144 voltages fo: 
several hours with a tolerance o 
+ 1% 


‘ 


2. Pneumatic and Hydraulic Contro 
Systems Most interesting were 
stacked-diaphragm computing con- 
trollers used as extrenum controllers 
holding a neutralization reaction at 
peak electrical-conductivity value 
Several such demonstrated various 
mathematical calculations: multipli 
cation, division, integration, square- 
root extraction and combinations 
Match-box-sized units inserted i: 
plug-board arrays performed partic 

ular mathematical functions. Als« 
demonstrated were digital units op 

erating as flip-flop modules to pe 

form a variety of mathematical oy 


erations 


Our greatest interest centered 


bistable pneumatic elements with 
noving parts which were perfor 
ing arithmetic operations acting 


‘pneumatic amplifiers.” They o} 
jet-pipe principle, bia 
combinations of airfoil inte! 

urfaces and auxiliary jet 
Using air pressur 
from 0 to 100 mm of water, the Ru 
precise and highl 
pressur¢ wel 


* 


erate on tne 
ed by 
ference 
(See figure) 
sians claimed 
predictable output 
obtained in the output chamber 
3 inalog Simulation and Compute 
several 
puters were displayed using vacuu 


Development analog co 
tubes in operational amplifiers, a1 
emiconductors in nonlinear fun 
tion generators Direct patching 
are displayed on oscil 
and oscillograph 


ised: outputs 


lo ope printers 


} Vachine Tool Control We vere 


hown a punched-card programe: 





liv nachine control. It had 2 
axis operation with positions puncl 
e( In binary coded de mal for! 
Repeatability of 200 microns in 20 

llimeter vas claimed. A secon 
magnetic-tape input achine wa 
inder ad¢ velopment 

ISAJ issue will carry al 
article ill-fluid amplifier US 
equivalent of these Soviet pne 

te ele t I I M. H t 
t ventor 


). Remote Control and Telemetering. 
Several displays we saw apparently 
were intended for pipeline control, 
wherein transducers comprising 
magnetic amplifiers and semicon- 
ductors transmitted pressure signals 
200 kilometers. We saw, also, an FM 
system using pulse-width modula- 
tion to transmit signal levels and 
pulse frequency modulation to trans- 
mit the high-frequency variation 
This combination permits use of a 
smaller bandwidth in the data-trans- 
mission circuit. 

A small transmitter shown could 
send 18 different commands 100 
meters. It contained six transistors 
and used a carrier frequency of 45 
megacycles, with 18 frequency chan- 
nels. 


6. Electrical and Magnetic Compo- 
nents. Several mag-amp relay and 
contactor units were shown. We 
learned that much effort is directed 
at the synthesis of relay schemes 
for control. Another important pro- 
ject of this laboratory is the devel- 
opment of “Automatic Design Engi- 
neering.” 


7. Automatic Control Mathematics 
This apparently is a new category 
for separate treatment in the Insti- 
tute, and we learned very little 
about any special significance for 
this program 


Control Predictive 

control was dlis- 
played applied to sheet thickness 
ontrol in a steel mill. Radiation 
gages made two thickness measure- 
ments one before and one afte! 
the roll. Deadtime was compensated 
by an endless magnetic tape. It was 
said that screw-down and roll-speed 
were controlled in combination to 
produce sheets within 1% of spe- 
ification 


3. Predictive 
feed-forward) 


The small part of the total activity 
1f this institute that we saw indi- 
ated exceilent work being directed 
toward more specific objectives than 
had been true in the past. It repre- 
sents the approach wherein the 
jyeneral case is analyzed, a mathe- 
matical description formulated, and 
a design basis evolved for each of 
the specifics making up the general 
‘ase. Since no military or space in- 
strumentation was displayed, no! 
referred to in any discussion, the 
Soviet program of military and 
space automatic control apparently 
is being done by a completely sepa- 
rate agency 

Several times, the need for sim- 
plicity, ease of maintenance, and 
reliability were stressed. I think 
this was the reason for their high 
priority on sampled-data and non- 
linear control system development 
And pneumatic control was empha- 
sized because of its reliability, al- 
though its obvious high-temperature 
‘apability for use in hot-gas servo 
systems would seem to be adequate 


justification for the intensive re- 


search activity. 


Kiev Institute of Industrial Automation 


This’ institute, organized only 
three years ago, has grown from a 
force of 400 workers in 40 labora- 
tory units to 2,000 today with a 
projected peak of 6,000 by 1965! It 
supervises four additional units of 
the same kind which focus full 
attention on development of practi- 
cal control systems for industry 
Current emphasis is on power, iron 
and steel, chemical, metalworking, 
and the mining industries. Facilities 
are modern, very complete, and of 
excellent quality, including exten- 
sive machine shop and electronic 
test equipment, digital and analog 
computers, laboratory facilities, 
mock-ups of industrial processes 
and prototypes of control systems 
under development 

Interesting systems now in devel- 
opment were: 


blast-furnace control] 
for optimum thermal efficiency 
Forty tuyere temperatures are 
scanned, gas flow to each is recorded, 
and the total hot blast indicated so 
that distribution among the several 
tuyeres can be held at selected val- 
ues in accordance with predeter- 
mined patterns 


1. Automatic 


2. Electric power system load-dis 
patch computer, wherein the pre 
dicted load curve for each day is 
preset, and the computer provides 
information on most-economic over- 
all schedules and operating points 
for each generator, based on its in- 
dividual efficiency, but neglecting 
distribution loss¢ 


‘ 


3. Automatic startup computer for 
steam boilers, which measures pres- 
sure, time, level, temperature and 
flow, and also uses boiler-tube stres 
as a criterion for safe, economic 


tartup sequencing 
4. Computer - prepared 


ramed flame-cutting 
sheet steel said to be capable of 


tape - pro- 


control for 


lo millimeter precision. It uses h 
speed stepping-motor drive for 2- 


axis positioning of the cutting head 


5. Automatic control of open-heartl 
reversal using analog-computer and 
time-cycled control, plus a_ pulse- 
coded 2-channel telemetering system 
periodically conveying a 9-compo- 
nent chemical laboratory analysis t 
the furnace operator. Work here 
also emphasizes the development of 
molten-steel temperature measure- 
ment and they now get two hours of 
service from their immersion therm- 
ocouple devices 


6. In coal-mine automation, car 
weight is measured by 
strictive gages. Richness of the coal- 
mining face is measured radioactive- 
ly. The gage automatically measures 
the difference between the hard rock 
and the softer coal seam. In another 


magneto- 


PORTABLE COMPUTER Engineer E. 
Radzinilov adjusts the Soviet ‘“‘MN-M” 
analog computer recently put into 
mass production and intended largely 
for engineering studies of proposed 
systems. It can handle ordinary non- 
linear differential equations up through 
the 6th order. 


levice, a series of light-reflecting 
photocells measure the richness of 
the mining face. In both these de- 
vices the coal-cutting machine is 
directed from these measurements 
in combination with computer values 
for hardness, motor-load and motor- 
speed 


7. Several instruments for measur- 
ing solution density and level using 
ultrasonic or radiation energy ab- 
sorption. Accuracy per density meas- 
urements was expressed as +1% 
salinity in a potassium-salt solution 

a precision of 1 mil- 
limeter per meter. The uniformity 
and thickness of tire cord is an auto- 


and for level 


tire tread was measured us- 
beta-radiation 10-millicurrie 
90 source 

vell operatien and pipeline 
dispatching systems using a unique 
lemetering method said to be cap- 
bandwidths pe! 
channels. It is 
sion of bot! 


le of extreme 
annel for many” 


ultiplexe d for transn 


neasurement and control signals at 


higt scanning rates 


AWAKEN AMERICA 


delegates to. the 

were deeply con- 

h priority being 

automation in Soviet scl- 

ucation and industry. We 

that in facilities, manpower and 
prestige, Russian automation enjoys 
ition far above that assigned 

in the USA. It was our convic- 

that American schools, govern- 
technical 
management 
significance of this 


nent research, societies 


winds industrial must 
awaken to the 
Soviet emphasis on automation 
For the USA, the burning question 
is this: Even when awakened, and 
assuming a nationwide determina- 
tion to mount the great effort re- 
quired, can industry-svonsored re- 
search in : economy like ours 
produce the ideas and tools needed 
to stav ahead of its communist com- 


petitors’ 
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Enhancing Paper Quality by 


Manometer readings show zone 
pressures during actual opera- 
tion. Zone loading damper, air- 
system damper loaders, and tem- 
perature control station are 
shown at left. 


Flattening the Moisture Profile 


by RICHARD L. STOUGHTON, 
Instrumentation Engineer 
and JAMES W. TAYLOR, 
Combustion Engineer 
Consolidated Water Power & Paper Co. 
Wisconsin Rapids, Wisconsin 


A new, advanced technique for 
improving paper quality and produc- 
tion entails control of the moisture 
"profile" across the width of a sheet. 
Until this innovation, moisture was 
controlled only in the direction of 
sheet flow, with resultant longitud- 
inal wet streaks, dry edges, and wide 
variations in wetness across the sheet. 
Now, a constant cross-width moisture 
level promotes easier and better 
reeling, calendering, coating, and 
glossing. 


UNTIL RECENTLY, the paper- 
maker had only limited control over 
the quality of the sheet produced on 
high-speed paper machines. He was 
limited by his ability to make cor- 
rections in basis weight and moisture 


6? ISA Journal 


as a result of tests performed on 
finished reels or by his ‘ability to 
judge the appearance of &sheet as it 
was rolled on the winder. As more- 


precise controls became available, he 


gained a continual control over the 
indirect determine the 
sheet's final Basis-weight 
gages, which appeared after World 
War II, greatly improved on-machine 
measurements of basis weight — both 
in the direction of sheet movement 
(machine direction) and across the 
width of a sheet (cross-machine or 


forces that 
moisture. 


profile). To attain greater accuracy in 
weight profiling of normalized mois- 
ture samples, the on-machine meas- 
urements were double-checked _ by 
similar off-machine gages. 

Although machine-direction mois- 
ture control subsequently achieved a 
state of elaborateness that found drier 
trains controlled by temperature, pres- 
sure, differential pressure, and mois- 
ture, none of the techniques did much 
to solve the cross-machine moisture- 
variation problem. 

Various methods, such as rewetting, 
cross ventilating, and Ross-Grewin 
had helped a little, but as 
veights de- 


systems, 
speeds increased and 
creased, these efforts became relatively 


crude. Dry edges seemed ever-present; 
and, because the centers were wet 
already, there was little to be gained 
by raising the total moisture content 
sufficiently to correct the edge mois 
ture. Consequently, many difficulties 
occurred during reeling, calendering 
and coating. 

Some older machines were speeded 
up without due consideration being 
given to the resulting changes in drier 
drainage requirements; this merely 
served to multiply the existing prob 
lems by introducing new headaches, 
caused by overloaded driers. Though 
this cannot be classified directly as a 
moisture problem, it is a recognized 
fact that good moisture control 1s 
related closely to the machine's drain 
age-system capacity and performance 
at all operating speeds. 

As headbox design improved, form 
ation improved, thus minimizing the 
weight streaks and variations in ma 
chine-direction weight. This made the 
job of machine-direction moisture 
control somewhat simpler. With im 
provements in the control of all the 
other parameters, the cross-machine 
moisture appeared more 
pronounced, and finally some atten- 
tion was focused on this problem. 


variations 





Figure i. Plot shows relationships 
of sheet moisture and tempera- 
ture versus profile position on the 
base sheet leaving the drier sec- 
tion. 


Measuring Moisture 


Wet streaks are the result of plugged 
suction-box covers, dirty felts, uneven 
press loading, uneven drier ventila- 
tion, and variations in cross-machine 
basis weight. Generally, a heavy streak 
is also a wet streak. Of the above 
causes, none are controlled easily or 
corrected on the run. Even when on- 
machine basis-weight gages are used, 
it is impossible to tell the difference 
streaks and wet 


between weight 


streaks, because the masses of water 
and fiber are about equal and appeas 
similar on the weight recorder 

To cope with the cross-machine 


moisture problem, two basic imple 


ments are rc quired 


a moisture-measuring instrument 
that is immune to basis-weight and 
encountered 


furnish variations 


within a given machine's grades 


a means of drying the streaks or 
narrow sections of the sheet width 
selectively to attain an equalized 
final moisture level across the en 


tire width, including the edges 


At Consolidated, our approach to 
the problem began with a search for a 


reliable method of measuring the 


cross-machine moisture. Formerly, our 
best results had been obtained by the 
use of a very dependable and accurate 
utilized a 


sampling technique that 


rapid, 7-point sampling and oven-dry 
moisture analysis to determine the 
moisture profile across the moving 
sheet. The only disadvantage of this 
method was that the sheet had to be 


broken, and of course the laboratory 


measurements took time. It is used 
even now however as the ultimate cri- 
calibrating the 
gages on the machine 


terion in moisture 

In one attempt to uncover a new 
measuring technique, we tried with 
out success to correlate drier shell 
temperature with sheet moisture. But 
this was found to be too unreliable, 
because when the moisture varied, the 
drier pressure or temperature varied 
accordingly. The changes in drier shell 
temperature however did not follow 
the sheet moisture as rapidly as the 
changes occurred 

More-recent data show another cor 
relation, the reliability of which is 
questionable also. This is shown in 
Figure 1, a relationship between sheet 
moisture and sheet temperature at a 
point where the base sheet leaves the 
last drier of the main drier section 
Che percent moisture was obtained by 
the Aquatel (a product of Curtiss 
Wright Corp 
radiation 


and the sheet tempera 
ture by a pyrometer. Al 
though a general trend was apparent 
with increasing and decreasing values, 
temperature and moisture measure 
ments were difficult to correlate, be 


cause a wet streak tends to cool the 


drier in that area. 
It was early 1957 when the Aquatel 
offered. Consolidated or 


dered one of these units, which was 


first was 


delivered in early 1958. Because of 


repeated mechanical and component 
failures however, the gage was rebuilt 
completely by the manufacturer. After 
much more work at our B4 installa 
tion, the circuit was refined and sim 
plified; and the gage finally began a 


long term of relatively trouble-free 


operation in the spring of 1960. This 
was just prior to the shutdown of this 
machine for modernization and_ the 


addition of a Beloit moisture-leveling 


hood. As a result, we were able to get 


before” data on the actual appear 


ance of moisture profiles on this ma 
chine and had an opportunity to try 
profile 


with means then at our disposal. It was 


found that only limited control could 


our hand at controlling the 


be effected with ventilation and press 


loading. On the positive side however! 


better understanding. of the basis 


weight profiles was gained, and some 
progress was made by pin-pointing 
the obvious difference between the« 
mass and the moisture profiles. The 


papermaker, able then to differentiate 


I 


Table 1. Oven Moisture vs. Aquatel Readings — (Profile) 


TEST POSITIONS 
Front to Back» 





— 


Oven Moisture 
Aquatel 


Oven Moisture 
Aquatel 














wet streaks and weight 





between 


streaks, could make appropriate 


changes in the slice adjustment to 
compensate for the weight variations 

During the period of operation be 
fore the rebuild, there was an oppor 
tunity to make ca ibration runs on the 
Aquatel by using the 7-point moisture 
sampling technique concurrently at the 
same points. In all cases, the sampling 
technique was the basis of determi 
nation, using Oven-dry moisture values 
versus Aquatel chart readings. We 
have not fully confirmed the mani 
facturer’s guaranteed accuracy; but, on 
the other hand, we have not estab 
lished any obvious variation from it 
either. The manufacturer states tha 
loubling the basis weight causes an 
ipparent moisture variation of 0.4 
remperature effects Cause U.04 mois 
ire change per 2 F-change in sheet 
cemperature, pH and other electrolytic 
changes have little or no effect on 
noisture measurements 

Che results of an Aquatel calibration 
heck are shown in Table I. The point 


surements of Aquatel and oven 





moisture correlate closely the average 


ot Test 1 is 7.6% with a 0.1% range 


difference, whereas the average of 
Test 2 1s 69%, with a 0.3 range 
difference 

Figure 2 is an X-Y profile presen 
ation, which shows oven-dry mois 
ire-sample results plotted on the chart 


it each test position in relation to the 
X-Y profile. The 


resents the actual moisture content ¢ 


signal therefore re 





the sheet. Finally, at this stage we ha 
tool for evaluating the cross-direction 


oisture variation and a starting point 


for making corrections without break 


The Aquatel installation on the B4 


cnine compiet¢ 
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the moisture variation across the sheet 


and to relate these variations to 
changes that can be effected in press 


Mean 


while, the round chart (or strip chart 


loading, couch vacuum, etc. 


shows the long-term machine-direction 
moisture variations. This unit could be 
ised for drier steam control when “on 
sheet” and (by locking out the periods 
when the instrument goes  off-sheet 


with the Beta gage for standardization 


Figure 3 is a typical machine-di 
rection average-moisture record. The 
Aguatel moisture shoe, hanging op 
posite the Beta gage measuring head 
and moving with it, locates the mois 
ture measurement of the sheet at the 
exact place of the basis-weight meas 
urement. In addition to its obvious 


advantage, this arrangement also re 


duces the cost of the combined instal 
lation, because only one traversing 
mechanism is required for both meas 


i X-Y presentation of 
the moisture variation prior to the 
Beloit Air Cap. At 
that time, tests Were being run to de 
ermine the effects of especially large 


All the 


nozzles during this profile were blow 


nozzles on the moisture profile 


ing to the front side of the machine 


ind the results show a slight leveling 
of that side 


-pen X-Y re¢ 


corder, having one pen recording the 


The addition of a 


basis weight and the other recording 


the moisture, further enabled the pa 
permaker to distinguish between vari 
ations in moisture and variations in 
rotal Mass The Be a pave of course 
displays the total mass of the sheet 
and includes the n Oisture content Per 
wise, this is a small value in the 
normal ranges, but it may cause some 


error in determining the cause of 


Figure 2. An X-Y profile graphs 
moisture-sampling results. 


weight variations if the moisture com 
ponent is not considered. Figure 

shows the basis weight and moisture 
profile. Provision ts made in the X-¥ 
recorder to allow continuous basis 
weight, continuous moisture, or alter 
nate basis weight and moisture scan 
ning. Basis weight is shown by a red 
line, with a blue line as target; and 
moisture is shown by a blue line, witt 
a red line representing the average of 
the last moisture scan. The next ob 
vious step is an electrical computatior 
of bone-dry basis weight, using 
the moisture and basis-weight signals 
Such an accomplishment requires con 
siderably more work, involving fina 
resolution of time constants and the 
readout of analog signals fed t 

computer network. But at least we 
now have the tools to evaluate a mos 


significant parameter of paper quality 


Moisture Profiles 


Of what good ts all this if we 


not cont moisture profiles in the 


cross direction Knowing how t 
measure the moisture is only one part 
Of the task; controlling it 1s another 


Several manufacturers now otter 


moisture leveling hoods” or “air caps 
for installation on conventional cylin 
ler drier machines. These. are not ye 
cure-alls; they are expensive to install 
expensive to operate, and do not in 
crease production materially. We must 
acknowledge however that these per 
haps represent the most significant 
advancement in paper-drying contr 


since the steam drier 


The Air Cap 
rhe Beloit Iron Works air cap (Fig 


ure 6) is located over a top drier about 


midway down the main drier secti 


Figure 3. Circular 
chart depicts a 
typical record of 
average moisture in 
the direction of 
sheet flow. 


Figure 4. An X-Y 
profile of moisture 
variation prior to 
air-cap installation. 


Figure 5. A profile 
of basis weight 
and moisture. 
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Figure 6. Schematic diagram shows air-flow directions in the air cap. 


[his location was chosen to simplify 
the installation inasmuch as the split 
in the drier canvas occurs there. 
Because it was necessary to remove 
the canvas wrap from the cylinder 
drier, we merely shortened the felt 
run by one crier length and located 
the drier there. Opinions vary between 
manufacturers of these hoods as to 
whether the drier should be located 
in an area of high moisture to obtain 
maximum dry ing effect, or whether it 
should be located near the dry end of 
a drier section to be in an area of 
minimum moisture’ variation.  Al- 
though we cannot here establish which 
ipproach is correct, we do have re 
sults of abour three-month’s operation 


that show the splendid performance 
in its present location. The hood 1s 


1 for 20,000 ctm of air from 250 
t 100 F 
i165 F. In Figure 6, the air flow in 


using 400 psig steam at 


the air cap leaves the exhaust fan and 
passes through the steam coils for heat 
transfer. The blow-back damper being 


losed during normal operation, the 


ugh-temperature air moves through 
the cap and onto the sheet, where it 
picks up moisture from the surface 
\ dual outlet carries the exhaust air 

rough an isolation damper to the 


haust fan for discharge. Fresh air 


aust aif mix le complete the 


When a break occurs 





rn cycle n 
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the sheet, the air cap is raised from 
its Operating position, and the blow 
back damper opens. With the exhaust 
isolation damper closed, the system 
becomes pressurized so that the sheet 
is held down on the drier cylinder 
during threading 

First, let's consider the performance 
of this drier system with good control 
of the press section, ventilation, and 
basis weight — but before installation 
of the leveling hood. Figure 1 shows 
a typical moisture profile that was 
determined by laboratory sampling, a 
technique requiring approximately a 
10-minute interruption in production 
time. (During blade operations this 
loss is reduced, because sampling is 
integrated with production changes.) 

Table 2 lists the moisture readings 
determined by the laboratory-sampling 
procedure The oven-dry results ind 
cate the moisture profiles occurring 
prior to the installation of the air 
cap. Note that in each test the centers 
were wet, and the moisture range was 
wider as the moisture level increased 


W ithout 


profiles represented by 


iny moisture leveling, the 
Table 2 are 
typical of book machines having sim 
ilar width and speed. By using a mois 
ture leveling hood, profiles such as 
shown in Figure 7 and represented in 
Table 3 can be obtained 


Table 3 lists moisture readings that 


were taken after the installation of 
the air cap. These oven-dry moisture 
results from the 7-point sampling pro 
cedure indicate the even moisture 
levels that were maintained during 
Operations at averages from 5.3 wo 7.3 

In order to obtain these last profile 
values, the section pressures in the 
hood were adjusted so that the highest 
pressures and velocities of air were 
directed onto the sheet in the areas 
where it was wettest upon entering 
the hood. We have no record of the 
moisture at the point where the sheet 
enters the hood, because it is almost 
impossible to obtain samples in this 
area without causing a complete plug 
up of the entire drier section. We do 
have a moisture profile for the sheet 
at the point where it enters the coater 
section however, and this is shown 
by the X-Y profile recorder on the 


Aquatel. 


Results 


The addition of the new equipment 
to the B4 machine has produced some 
interesting side effects 


l. The 


paper doesn’t go down! The leveling 


cost of producing a ton of 


hood air system is heated with 400-psi 
steam. In the usual paper-drying sys 
tem, this steam is passed through a 
back-pressure turbine for the genera 


tion of electric power and delivered t 


Figure 7. This X-Y profile is an 

example of good moisture level. 

Moisture variations do not ex- 
ceed 1% across the sheet. 


the paper mill at 35 psi. Consequently, 
there is a reduction in back-pressure 
power Zeneration Some hood designs 
use bortle gas, natural gas, or possibly 
light oil-fired heating systems; all of 
these fuels represent a fire hazard and 
a dirtiness potential. On the other 
hand, steam is the cleanest form of 
heat, and natural gas (at reasonable 
rates) the most economical. Power is 
required to blow the hot air at elevated 
static pressures through the heating 
system coils, long ducts, plenums, and 
drier nozzles. Furthermore, heat is re 
jected at elevated temperatures, thus 
reducing the system's over-all efficien 
cy. The combination of all these fac 
tors represents an increase in Cost — 
the price we must pay, at the present 
time, for improved quality to meet 
competition and the continually more 
With 


this in mind, we think the cost in- 


critical demands of customers 


crease is offset by the improved results 
Now that the moisture profile has 
been improved to a state seldom seen 


by the 


before supercalender depart 
ment, a new concept ot supercalender 
roll crowning must be defined, if uni 
form gloss profiles are to be produced 
On most machines, the wetter paper 
near the center of the reel ‘supers 
more easily into a high gloss. Because 
the machines formerly were compen- 
sated for this, they must now be ad 
justed to produce uniform results on 
a sheet that has a wnif moisture 
profile 

Sull another benefit to the manu 
facrurer lies in the fact that the sta 
tistical average moisture content of 
the sheet can be raised without pro 
ducing wet streaks that blacken. Also, 
the higher uniform moisture content 
is a boon to the pressman; it enables 
the paper to run more uniformly 


from roll to roll 


Looking Ahead 


Already, a program, sponsored by 


Time, Incorporated in cooperation 


with the country’s major mills, is un 





























Table 2. Moisture Checks 


TEST POSITIONS 
Front to Back—, ) 














Table 3. Moisture Checks 


TEST POSITIONS 
Front to Back» 














derway to determine the actual therm 
odynamic efficiency and drying capa 
city of all high-velocity hoods. Results 
of the surveys and tests should prove 
invaluable to manufacturers, most of 
whom have little experience in con 


ducting actual thermodynamic studies 


of these hoods. 

Economically, the cost of installa 
tion and operation must be lowered 
much further betore these moisture 
leveling devices can be applied gen 
erally by both large and small manu 
facturers. We do feel however that a 
leveling hood without a moisture-pro 
filing device is almost worthless. The 
main purpose of these installations 1s 


to enable the papermaker to use con 


necessary to 


tinual adjustments as 


maintain a uniform moisture profile 
from grade to grade and hour to hour 
The cost of the extra moisture-pro 
filing equipment can be met in a 
relatively short time by saving the 
normal manpower and machine-pro 
duction losses, which are characteristic 
of the older, paper-sampling technique 
The future in the paper industry, as 
in all others, will have little sympathy 
for production-halting, manual tech 
niques: for this reason, if tor no other 
the automatic control of moisture 
across the width of paper rolls is an- 


other step in the right direction 
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ST. LOUIS WELCOMES ISA 
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St. Louis: The Midwest’s Instrumentation Market. Wealthy in industry 
proud in history, this city will be the meeting ground of the “Central 
States Instrumentman”—a very special breed. This is the man who wants 
to tap the impressively rich and powerful Midwestern instrumentation 
market .... who wants to see the latest hardware, to learn about 
the new, to discard the old. He will do just that at the ISA Instrument 
Automation Winter Conference and Exhibit, January 17-19, 1961. 
The fact is that most of the people who get to St. Louis for the ISA meet 
will come from a 300-mile radius within the lush Mississippi Valley. 
Geographically speaking, the ISA event makes the city of St. Louis 
the instrumentman’s dream. It is strategic. It is accessible. It is 
surrounded by countless marketing areas: Springfield, Kansas City, 
Indianapolis, Omaha, Topeka, Memphis, Nashville, Des Moines, Chicago, 
Dayton, Frankfort, Lexington, Little Rock, Tulsa. Exhibitors at the ISA 
meet are among the nation’s leading manufacturers of instruments, 
systems and components. The Central States Instrumentman will see for 
himself the latest hardware, from aircraft test equipment to telemetering 
units. The last ISA Conference and Exhibit in St. Louis happened in 1949 
For the Central States Instrumentman, the January 1961 ISA meeting 
the hour of new ideas—has been a long time in coming. 


Journal 


REGISTRATION AND FEES 


A change from the previous announcement on registration will 
be in effect at the St. Louis Conference and Exhibit. 


Exhibit: ISA members—no charge 
Holders of Complimentary Exhibit Registration 
invitations—no charge 


Conference registrants—no charge 


Others—$1.00 


Conference: ISA members—$1.00 
Non-members—$3.00 


EXHIBIT HOURS 
KIEL AUDITORIUM 


Tuesday, January 17 
1:00 P.M. to 9:00 P.M 


Wednesday, January 18 
1:00 P.M. to 9:00 P.M. 


Thursday, January 19 
10:00 A.M. to 6:00 P.M. 








PLANT TOURS 


Tuesday, January 17 
Anheuser-Busch Brewery 
St. Louis, Missouri 
Bus will leave Sheraton-Jefferson 
Hotel at 2:00 P.M. If second bus 
is needed, first bus will depart at 
2:00 P.M., second bus at 2:30 
Length of tour is approximately 
1% hours. Transportation fee 
$1.00 per person 


Wednesday, January 18 
Monsanto Chemical Company 
St. Louis, Missouri 

Bus or buses will leave Sheraton 

Jefferson Hotel at 2:00 P.M. The 

length of tour is approximately 

1% hours. Transportation fee 


$1.25 per person 











LADIES PROGRAM 


Registration for the Ladies Pro- 
gram begins Monday, January 16, 
9:00 A.M.-5:00 P.M., in the North 
Room, Sheraton-Jefferson Hotel 
Registration fee: $2.00. Individual 
fees will be paid for each tour 
The Ladies Headquarters will also 
serve as a Hospitality Room. 
Monday, January 16, 11:00 A.M. 

Charlotte Peters TV Show 


Tuesday, January 17, 9:30 A.M. 


Tour #1: Old Courthouse, Rock 
House, Old Cathedral 


Tour 2: Campbell House, 
Eugene Field Home 


Tour 3: Jewel Box 
Tour #4: Jefferson Memorial 


Tuesday, 1:00 P.M. 
Missouri Botanical Garden 
and Climatron. Fee: $2.00 
Transportation included 
Wednesday, January 18, 9:30 A.M. 
Group tour of Gaslight Square 
Wednesday, 1:00 P.M. 


Luncheon at Missouri Athletic 
Club. Fee $2.75 








STUDENT'S TOUR 


Science students and faculty 
members from area high schools 
and colleges will participate in 
a Student’s Tour of the Exhibit, 
Thursday, January 19, Assembly 
Hall #1, Kiel Auditorium 


1:30-2:00 P.M. 


Orientation talk by Donald 
Richmond, Student’s Tour 
Chairman 


2:00-3:00 P.M. 
Group 1: ISA Film 
Group 2: Tour of Exhibits 
3:00-4:00 P.M. 


Group 2: ISA Film 
Group 1: Tour of Exhibits 








REGISTRATION CENTERS AND HOURS 


CONFERENCE AND EXHIBIT 


Tuesday and Wednesday, January 17 and 18, 8:30 A.M.-5.00 P.M. 
Sheraton-Jefferson Hotel, Outside East entrance to Gold Room 


Thursday, January 19, 8:30 A.M.-Noon 
Sheraton-Jefferson Hotel, Outside East entrance to Gold Room 


LADIES PROGRAM 


Monday, January 16 through Wednesday, 9:00 A.M.-5.00 P.M. 
Sheraton-Jefferson Hotel, North Room—Mezzanine 








PREPRINTS 

Preprints of the Conference 
papers are available for sale at 
the ISA Publications Center, 
Mezzanine of the Sheraton-Jef- 
ferson Hotel 

For ISA members the price pet 
print is $.50. For all others the 
ote 


price Is 3.409. 


FILM SHOWINGS 

The ISA films, “Principals of 
Automatic Control” and “Princi- 
pals of Frequency Response” will 
be shown daily during the Exhibit 
hours at the Kiel Auditorium 

The films will be shown on a 
continuous basis in the ISA Thea 
ter, with showings beginning 
shortly after the Exhibit opens 
and continuing until closing time 











>}>CONFERENCE PROGRAM 


Cement and Lime 
Instrumentation and Control for Rotary Kilns is the 
scope of the Cement and Lime Instrumentation Session 
slated for January 17, 9:30 A.M. to Noon, developed by 
W. M. Clark, Mississippi Lime Company. 
Instrumentation and Automation of Rotary Cement Kilns 
by J. C. Andrews, Ideal Cement Co. Brief history of 
rotary kiln instrumentation with emphasis on recent 
developments, and comments on the need for improving 
upon or developing new primary sensing elements 
which can help solve existing operating problems 
Paper No. 7-SL61. 
Instrumentation and Automatic Control Techniques as 
Applied to Rotary Kilns by J. P. Puckett, Leeds & 
Northrup. Current activities in cement and lime indus- 
tries, and control techniques being applied. Briefly 
explores forward looking programs which include de- 
tailed process studies and adapting control computers 
to the complete cement and lime making process 
Paper No. 8-SL61. 
Meters and Controls for Automated Operation of Rotary 
Kilns by H. W. Hilker, Bailey Meter Co. Application of 
metering and control to a typical modern cement kiln 
Applicable to both dry and wet process installations 
Paper No. 9-SL61. 


Biomedical Instrumentation 


Instrumentation Used in Medical and Space Flight 
Research, Including Intra-Corporeal Heart Pumps, Met- 
abolic Studies and Biologic Fluids is the scope of the 
Biomedical Instrumentation Sessions I and II, January 
17, 9:30 A.M.-Noon and 2:00 P.M. to 4:30 P.M. Program 
Developer is Fred Alt, National Institutes of Health. 
Instrumentation for An Equipment Testing and Quality 
Control Program in a Medical Research Facility by H 
Stierli, National Institutes of Health. Examples of the 
use of thermocouples, potentiometers, gas chroma- 
tographics apparatus, and other instruments for testing 
of hospital and laboratory equipment such as sterlizers; 
some applications of conductivity meters, spectropho 
tometers, flow meters and other devices for quality 
control of distilled water, other basic laboratory ma- 
terial. Paper No. 5-SL61. 

A Constant Current 100 Cycle Stimulator by G. | 
Johnston, Research Instrument Service and Dr. J. G 
Roth, University of Oregon Medical School. Describes 
a constant current a-c stimulator with special trigge 
circuits and physiological requirements which necessi- 
tated the design. Paper No. 4-SL61. 

An Instrument System for Measuring Total Energy 
Metabolism and Related Phenomena in Humans by 
Drs. R. H. Thompson, E. R. Buskirk, and G. D. Whedon, 
National Institutes of Health. The continuous measure- 
ments made of oxygen utilization, carbon dioxide pro- 
duction, body temperature and other physiological 
variables undergone by a human in the Metabolic 
Chamber at the National Institutes of Health. This is a 
sealed air-conditioned room in which an individual may 
remain on a self-sufficient basis for 24 hours or more 
Paper No. 2-SL61. 

Artificial Heart-Preliminary Studies by W. J. Fry, F. J 
Fry and R. C. Eggelton, Interscience Corp. Covers 
the development of a compact efficient artificial heart, 
designed for long-term perfusion of experimental ani- 
mals and employed to supply the entire cardiac demand 
for durations as long as one-half day for the animals. 
Operative techniques employed and the results of ob- 
servations on experimental animals during such tests, 
design requirements for such natural heart substitutes 
will be reviewed. Paper No. 3-SL61. 

Biomedical Instrumentation as Applied to the Astro- 
nauts and Primates of Project Mercury by E. J. Brown. 
McDonnell Aircraft Corp. Describes the development 
of systems to measure the cardiac activity (E.K.G.) 
respiration rate and depth, and body temperature of 
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the occupant (astronaut or primate) of the Mercury 
Capsule during flight. Paper No. 1-SL61. 
Analysis Instrumentation 

A session on Optical Methods of Process Stream 
Analysis, co-sponsored by the ISA Analysis Instrumen- 
tation Division and the Society for Applied Spectroscopy 
will be presented January 18 at 2:00 P.M. Developed by 
W. E. Dixon, Analytic Systems Co., the sessions will be 
conducted by co-chairmen, ISAman Dr. Lewis Fowler, 
Monsanto Chemical Co., and Joan Westermeyer, SAS, 
National Lead Co. 

Some On-Line Applications of X-Ray Fluorescence 
Spectrometry by A. E. Bernhard, Applied Research 
Laboratories. Theoretical basis for chemical analysis by 
means of measuring the X-Ray fluorescence spectrum 
emanating from an irradiated sample; instrumentation 
utilizing this phenomenon, with emphasis on continuous 
non-attended types using a simultaneous ratio, internal 
standardization system, Paper No. 18-SL61 
Continuous Analysis by Flame Photometry by L. E 
Maley, Waters Associates. Discusses basic principles of 
flame photometry and problems encountered in apply- 
ing this well-known laboratory analytical technique to 
continuous analysis; applications, installation and per 
formance experience; sensitivities possible for various 
elements. Paper No. 19-SL61 
Optical Absorption Methods for Continuous Analysis by 
R. L. Chapman, Beckman Instruments. Process absorp- 
tion analyzer design with emphasis on the departures 
from laboratory instruments; typical industrial appli 
cations illustrate problems perculiar to continuous 
monitoring. Paper No. 20-SL61. 
An Over-All Look at Optical Methods of Process Stream 
Analysis, by Dr. R. H. Munch, Monsanto Chemical Cu 
Relative advantages of various types of optical process 
stream analyzers as well as relative advantages of 
optical versus other types of process stream analyzers 
Paper No. 21-SL61. 

Strain Gages 

A Semi-Conductor Strain Gage Workshop and an 
Instructional Session on Strain Gage Instrumentation 
are scheduled for January 18, 9:30 A.M.-Noon and 2:00 
P.M.-4:30, under Program Developer, Mills Dean, III, 
Navy Department. 

The Workshop will be moderated by Dr. Jerome 
Catz, MIT. Panel of speakers includes Dr. M. A. Xavier 
and C. O. Vogt, Century Electronics & Instruments, 
Dr. W. P. Mason, Bell Telephone Laboratories and Dr 
W. V. Wright, Electro-Optical Systems 

Measurement Standards 

An Explanation of the Specific Problems Involved in 
the Operation of Measurement Standards Laboratory is 
the title of a Measurement Standards Session, January 
18, 9:30 A.M.-Noon, under Program Developer, F. R 
Lynch, McDonnell Aircraft Corp 
Galvanometer [Isolation Pier by L. H. Bressan and L. T 
Wilson, Sandia Corp. Economical shock and vibration 
system designed to isolate d-c reflection-type galvano- 
meters used in Sandia’s Primary Standards Lab, and 
readily adaptable to other applications. Paper No. 31- 
SL61. 

Portable Flow Rate Transfer Standard by R. P. Bowen, 
Navy Primary Standards Laboratory. Describes versatile 
flow rate transfer standard, the best and poorest prob 
able accuracies obtained and the ease of certification 
by NBS. Paper No. 6-SL61. 

Automatic Call-In System for Standards by W. R 
Holmes, Convair. Outlines and describes how an ef- 
ficient system based on scheduled calibration through 
the use of IBM cards is used to maintain control of 
Convair’s standards and to assure that accuracy is 
being maintained. Paper No. 22-SL61. 

A New Approach to Bridge Sensitivity by J. C. Riley, 
Electro Scientific Industries. By using a special graph 


paper, curves for bridges and detectors can be super- 
imposed to determine whether or not the detector has 
sufficient sensitivity for making a desired measurement. 
Theory, process for computing the curves and sample 
results. Paper No. 23-SL61. 
Pipeline Management 

The Economics of Computer Control of Pipeline Sys- 
tems is the scope of the Pipeline Management Session, 
January 18, 9:30 A.M.-Noon, developed by J. W. Smith, 
Williams Brothers Pipe Line Co. 
Systems Optimization by C. C. Homan, Jr., El Paso 
Natural Gas Co. Discusses optimization of gas trans- 
mission system, i.e. most economical manner in which 
to transmit natural gas. Discussion will be made rela- 
tive to developing a mathematical model of the system 
and whether or not computers should be used or re- 
quired for the achievement of optimization. Paper No 
28-SL61. 
What Comes After Data Logging by G. H. Beck, Williams 
Brothers Co. Outlines development of data logging 
liquid pipelines and the possibilities for applications of 
computers. Economic factors and types of equipment 
also discussed. Paper No. 29-SL61. 

Pipeline Instrumentation 

The Survey of Data Handling Standards Require 
ments in the Pipeline Industry is the scope of the 
Pipeline Instrumentation Session, January 18, 2:30 
4:00 P.M., developed by E. F. Reynolds, Mason-Neilan Co 

The survey was prepared by David Wolkov, Airborne 
Instruments Laboratory, as a Tentative Recommended 
Practice, “Data Transmission for Centralized Operation 
of Control and Telemetering Systems’, sponsored by the 
Systems and Data Handling Group, Pipe Line Commit 
tee, ISA Transportation Division. The Session will con- 
ist of an open panel discussion during which the Pipe 
Line Committee report will be presented by Mr. Wolkov 
Manufacturers of data handling equipment will then 
discuss specific point in the report. They include: E. W 
Head, Control Corp., R. R. Bartelme, Daystrom, E. B 
Turner, General Electric, P. Abramson, IBM, F. B 
3ramhall, Lenkurt Electric Co., L. W. Erath, South 
western Industrial Electronics Co., J. H. Stelloh and 
L. A. Spriggs, Union Switch & Signal, and H. Dickinson, 
Vapor Recovery Systems Co, The moderator will be 
H. V. Christensen, Phillips Pipe Line Co. Paper No 
30-SL61 

Data Handling 

Data Acquisition and Reduction, Aeronautical and 
Process Installations and Applications will be the scope 
of the Data Handling Sessions I and II, January 19, 
9:30 A.M.-Noon and 2:00-4:00 P.M., under Dr. T. J. Wil 
liams, Monsanto Chemical Company 
Automating Quality Control Methods with On-Line 
Computers by J. L. Carlson, Librascope Div., GPI 
Theoretical and practical aspects of automating quality 
control methods with a digital process control compute: 
and .their importance to the fundamentals of proce 
control in such diverse fields as electrical equipment 
testing, fiber testing and chemical product testing 
Paper No. 13-SL61 
Airborne PCM. Tape Systems by G. E. Breyton. Republic 
Aviation Corp. Flight test evaluation of the F-105 
Thunderstick Fire Control System with an Air-Borne 
Pulse Code Modulation Data System which provides 
entry into the IBM-704 Computer. Paper No. 10-SL61 
Data Acquisition for ICBM Pre-Airborne Development 
Tests by L. E. Wood, Space Technology Laboratories 
Procedures followed in establishing basic instrumenta 
tion requirements for typical ICBM development tests 
during hardware design verification and systems com 
patability test stages. Emphasis on problem of evolving 
instrument requirements beginning with their concep 
tion from design requirements. Paper No. 11-SL61 
Design of a Central Data Acquisition System, by E. J 
Kovalcik, Allison Division, GMC. Presents a discussion 
on design of central data gathering facility, its feasibility 
to accommodate portable recorders, all types of oscillo 
graphs and magnetic tapes; associated gear, concepts, 


calculations, specifications and material used also dis 
cussed. Paper No. 12-SL61. 
The Automation of a Photogrammetry Process by Q. S 
Johnson, Union Instrument Corp. Photogrammetry — 
the use of light energy to obtain and manipulate infor- 
mation about the universe — requires reasoned decisions 
with a minimum of material manipulation. Photogram- 
metry systems fully designed to take advantage of the 
information potential, that is, systems in which actions 
involving matter are preceded by manipulation of in- 
formation about matter to the extent which modern 
automation can provide. Paper No. i14-SL61 
A New Concept in Low Level Data Acquisition by D 
Van Mindeno, W. Stanke, and V. A. vanPraag, Electro 
Logic Corp. Discusses instrument which is a new con 
cept in low-level data acquisition, which eliminates 
requirement for input amplifiers, electronic commutator 
and analog-to-digital converters; in their place, offers 
a highly reliable, low-cost, low-level conversion ele 
ment. Paper No. 15-SL61 
Instrumentation and Documentation 

Techniques for Providing Instrumentation Informa 
tion to Engineers is the scope of the Instrumentation 
and Documentation Session, January 19, 9:30 A.M.-Noon, 
developed by C. O. Badgett, Industrial Nucleonics Corp 
The Technical Library as a Tool of Engineering by H. S 
Sharp, GMC. Discusses value of library research as a 
preliminary to research in the laboratory, how company- 
operated technical libraries assist engineers and sci- 
entists by advising them of research and development 
done in the past, thus avoiding costly duplication. Dis 
cusses card catalog, indexes and abstracts, bibliogra 
phies, subject handbooks. Paper No. 16-SL61 
A Program for Meeting the Current Need for Instrumen- 
tation Information-Retrieval Service, by Joshua Stern 
NBS. Early in its history, ISA recognized the need for 
proved reference tools for the literature of instrumenta 
tion. Studies undertaken to develop methods for such 
tools encountered difficulties in demonstrating the na- 
ture of the need, and hence, of designing a service that 
would meet practical requirements. A program to cope 
with this problem has been proposed by the Abstracting 
Service Subcommittee, ISA Publications Committee 
Paper No. 27-SL61 

Measurement and Control 

The Design Progress in Valves and Valve Actuators 

the scope of the Measurement and Control Session 
January 19, 9:30 A.M.-Noon, developed by W. C. Stick 
ney, APDA 
Actuation of Hermetically-Sealed Valves by B. G. E 
Stiff, United Shoe Machinery Corp. “Harmonic Drive 
an actuator for manual valves. Hermetic-seal, 
versions are shown. Drive discussed as ; 
duction gear to be used manually or with a 
operate non-sealed valves. Paper No. 25-SL61 
Valve Positioner Design by Dynamic Analysis by C. B 
Shuder, TRW Computer Co. Application of servo-mech 
anism techniques to the design of a pneumatic position 
ing device for diaphragm motor valves. Paper No 
24-SL61 
Derivation of Gas Flow Formula for Control Valve 
Sizing by Ralph Turnquist, Kansas State Univ. Derives 
a gas flow formula for control valve sizing by using 
actual gas flow test results to define adiabatic expansion 
factor for control valves. Comparison n between 
this actual adiabatic expansion factor and the adiabati 


expansion factors as defined by three currently used 


as flow formulas to show the deviation of these formu 
from the derived formula. Paper No. 17-SL61 
Other Sessions 

Aero-Space Session on Aircraft & Missile Instrumen 
tation & Control, January 17, 9:30 A.M.-Noon, developed 
by K. Wacker, Allison Motors, GMC. Chemical & Petro 
leum Session on Instrumentation for Batch Operations 
January 17. 9:30 A.M.-Noon, developed by L. Gess, Min 
neapolis-Honeywell. Management Session, January 19, 
9:30 A.M.-Noon, developed by B. Greaves, Bruce 
Greaves Company 
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ALLIS-CHALMERS MFG. CO 
York, Pa 
ULMER EQUIPMENT CO 


AMERICAN MEASUREMENTS & CONTROLS 


Kemp Engineering Co 
6414 Hampton 
St. Louis 9, Missouri 


THE ANNIN CO 
1040 South Vail Ave 
Montebello, Calif 


AUTOMATIC ELECTRIC CO 
400 North Wolf Road 
Northlake, Illinois 


AUTOMATIC TIMING G CONTROLS 
Kemp Engineering Co 
6414 Hampton 
St. Louis 9, Missouri 


AUTONETICS, A DIVISION OF 
NORTH AMERICAN AVIATION, INC 
9150 E. Imperial Hiway 
Downey, California 


B G F INSTRUMENTS, INC 
3644 N. Lawrence St 
Philadelphia 40, Pa 


BALDWIN-LIMA-HAMILTON 
Waltham 54, Mass 
HARRIS-HANSON COMPANY 


BECKMAN INSTRUMENTS, INC 
Scientific G Process Instruments 
2500 Harbor Boulevard 
Fullerton, California 


BENDIX COMPUTER DIVISION 
5630 Arbor Vitea 
Los Angeles 45, Calif 


BLACK, SIVALLS G BRYSON, INC 
7500 East 12th Street 
Kansas City 26, Missouri 


THE BRANDWINE EQUIPMENT CO 
2683 Big Bend Boulevard 
St. Louis 17, Missouri 
THE PARTLOW CORPORATION 
2 Campion Road 
New Hartford, New York 


BRANSON INSTRUMENTS 
430 Fairfield Avenue 
Stamford, Conn 

HARRIS-HANSON COMPANY 


THE BRISTOL COMPANY 
Waterbury 20, Conn 

THE DATA-MASTER CORP 
85 Hazel Street 
Glen Cove, New York 

HELICOID GAGE DIVISION 
929 Connecticut Ave 
Bridgeport 2, Conn 


BROOKS INSTRUMENT CO., INC 
407 W. Vine Street 
Hatfield, Pa 


BUCHANAN ELECTRICAL PRODUCTS CO 
225 Route 22 
Hillside, New Jersey 


BURLING INSTRUMENT CO., INC 
16 River Road 
Chatham, New Jersey 


CAJON MACHINE CO 
902 E. 140th Street 
Cleveland 10, Ohio 
JACKSON SUPPLY COMPANY 


CALIFORNIA TECHNICAL INDUSTRIES 417 G 


1421 Old County Road 
Belmont, Calif 
KEMCO, INC 


CONAX CORPORATION 
2300 Walden Avenue 
Buffalo 25, New York 


CONOFLOW CORPORATION 
2100 Arch Street 
Philadelphia 3, Pa 


CONSOLIDATED ELECTRODYNAMICS CORP 
Data Processing Div 
Pasadena, Calif. 
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323 


209 
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312 
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WW 


201 


113 


418 


415 


305 


419 


207 


304 


216 





CONSOLIDATED ELECTRODYNAMICS CORP 
A G C Division 
360 N. Sierra Madre Villa 
Pasadena, Calif 


CONTINENTAL EQUIPMENT CO 
Coraopolis, Pa 
FISHER GOVERNOR COMPANY 


COULTER ELECTRONICS, INC 
2525 N. Sheffield Ave 
Chicago 14, ill 


CRAWFORD FITTING COMPANY 
884 E. 140th Street 
Cleveland, Ohio 

JACKSON SUPPLY CO 


C. B. CRAWFORD CO 
Cleveland 10, Ohio 
THE ZOPFF COMPANY 


CUBIC CORPORATION 
5575 Kearny Villa Road 
San Diego 11, Calif 


THE DATA-MASTER CORP 
85 Hazel St 
Glen Cove, New York 
THE BRISTOL COMPANY 


DAYTRONIC CORPORATION 
216 S. Main St 
Dayton, Ohio 

HARRIS-HANSON COMPANY 


DETROIT CONTROLS DIV 

AMERICAN STANDARD 
5900 Trumbull Avenue 
Detre't 8, Michigan 


» EX 


DEZURIK CORPORATION 
Sartell, Monn 
ULMER EQUIPMENT CO 


DIA-PLUG VALVE CORP 
Meadville, Pa 
THE ZOPFF COMPANY 


EAGLE SIGNAL COMPANY 
202-20th Street 
Moline, Illinois 


THOMAS A. EDISON INDUSTRIES 
Instrument Division 
51 Lakeside Avenue 
West Orange, New Jersey 


ELECTRO DEVICES, INC 
4648 Easton Avenue 
St. Louis 13, Missouri 


THE ESTERLINE-ANGUS CO 
1201 Main Street 
Indianapolis 6, Indiana 


FGM SCIENTIFIC CORP 513 
1202 Arnold Ave. Air Base 
New Castle, Delaware 


FISCHER G PORTER CO 
County Line Road 
Warminster, Pa 


FISHER GOVERNOR CO 
205 S. Center Street 
Marshalltown, lowa 
CONTINENTAL EQUIPMENT CO 
Coraopolis, Pa 


THE FOXBORO COMPANY 
38 Neponset Avenue 
Foxboro, Mass 


416 


414 


221 


412 


415 


317 


307 


412 


404 


115 


205 


515 


509 


413 


FRIDEN, INC 105 
2350 Washington Ave 
San Leandro, Calif 


FXR, INC 417 
25-26 50th Street 
Woodside, New York 

KEMCO, INC 


CARL F. GAST CO 
6110 Garesche 
St. Louis 20, Missouri 
MERIAM INSTRUMENT COMPANY 
10920 Madison Ave 
Cleveland 2, Ohio 
PALMER THERMOMETERS, INC 
2501 Norwood Avenue 
Cincinnati 12, Ohio 
ROBERTSHAW-FULTON CONTROLS CO 
Euclid Ave. G Santa Ana Freeway 
Anaheim, Calif 
VAPOR RECOVERY SYSTEMS 
2820 N. Alameda St 
Compton, Calif 


GEMS CO., INC 
Sheppard Lane 
Framington, Conn 


GENERAL ELECTRIC 
Instrument Division 
West Lynn, Mass 


GENERAL ELECTRIC 
Computer Department 
13430 N. Black Canyon Hgewy 
Phoenix, Arizona 


GENISCO, INC 
2233 Federal Avenue 
Los Angeles, Calif 
KEMCO, INC 


G 107 


G 419 


311 


403 


510 


525 


421 


BITORS 


(Partial Listing) 


GREENBRIER INSTRUMENTS 
P. O. Box 506 
Ronceverte, West Virginia 


HAGAN CHEMICALS G CONTROLS, INC 
Hagan Center, Box 1346 
Pittsburgh 30, Pa 


HARRIS-HANSON COMPANY 
2814 S. Brentwood Bivd 
St. Louis 17, Missouri 
BALDWIN-LIMA-HAMILTON 
Waltham, Mass 
BRANSON INSTRUMENTS 
430 Fairfield Ave 
Stamford, Conn 
DAYTRONIC CORPORATION 
216 S. Main Street 
Dayton, Ohio 
HEWLETT-PACKARD 
Palo Alto, Calif 
SANBORN COMPANY 
Waltham, Mass 
WAUGH ENGINEERING 
Van Nuys, Calif 


HASTINGS-RAYDIST, INC 
Newcomb Ave 
Hampton, Virginia 


THE HAYS CORPORATION 
742 E. 8th St 
Michigan City, Ind 


HELICOID GAGE DIVISION 
American Chain G Cable Co., Inc 
929 Connecticut Avenue 
Bridgeport 2, Conn 


HEWLETT-PACKARD 
Palo Alto, Calif 
HARRIS HANSON COMPANY 


316 


215 


418 


219 


415 





METTLER INSTRUMENT CORP 
Mt. Lucas Road 
Princeton, New Jersey 
CALIBRATIONS STANDARDS CORP MIRA-FLEX WATCH BAND CORP 
IDEAL-AEROSMiTH Leeds, Alabama 
UNHOLTZ-DICKIE CORP 1. 0. PRECISION COMPONENTS 


MICRONETICS CORP 
ZIMNEY CORPORATION 
P. O. Box 5456 


LAWRENCE L. HILL CO 
1635 Garland 
Wichita 1, Kansas 


EXHIBIT HOURS 


Tuesday, January 17 
1:00 p.m. to 9:00 p.m. 


Wednesday, January 18 
1:00 p.m. to 9:00 p.m. 


1. D. PRECISION COMPONENTS CORP 
89-25 Van Wyck Expressway 


Jamaica 35, New York 
D WATCH CASE CO., INC 
137-11 90th Ave 
Jamaica, New York 

MIRA-FLEX WATCH BAND CORP 
Leeds, Ala 


INDUSTRIAL INSTRUMENT CORP 
8400 Research Road 
Austin, Texas 


INDUSTRIAL PROCESS EQUIPMENT CO 
4829 Goodfellow Blvd 
St. Louis, Missouri 

RESEARCH CONTROLS, INC 


INDUSTRIAL PYROMETER G SUPPLY CO 
2109 Holland Street 
Alton, Illinois 


INSTRON ENGINEERING CORP 
2500 Washington St 
Canton, Mass 


INSTRUMENTS INC 
3102 Sand Springs Road 
Tulsa, Oklahoma 


JACKSON SUPPLY COMPANY 
715 Forest Avenue 
St. Louis 35, Missouri 
CRAWFORD FITTING CO 
884 E. 140th Street 
Cleveland, Ohio 


AT THE ISA WINTER 


Pasadena, Calif 


MINE SAFETY APPLIANCES CO 
201 N. Braddock Ave 
Pittsburgh 8, Pa 


MINNEAPOLIS-HONEYWELL REG. CO 
Wayne G Windrim Ave 
Philadelphia 44, Pa 


MOORE PRODUCTS CO 
H G Lycoming Streets 
Philadelphia 24, Pa 


GEORGE L. NANKERVIS CO 
COX INSTRUMENTS DIV 
15300 Fullerton Ave 
Detroit 27, Michigan 


NORTH AMERICAN AVIATION, INC 
International Airport 
Los Angeles 45, Calif 
AUTONETICS, A. DIVISION OF 
NCRTH AMERICAN AVIATION INC 
9150 E. imperial Hiway 
Downey, Calif 


NUCLEAR PRODUCTS CO 
15635 Saranac Road 
Cleveland 10, Ohio 

JACKSON SUPPLY CO 


OPW-JORDAN CORP 
6013 Wiehe Road 
Cincinnati 13, Ohio 

ULMER EQUIPMENT CO 


INSTRUMENT-AUTOMATION 


CONFERENCE & EXHIBIT, JANUARY 17-19, 196] 
KIEL AUDITORIUM, ST. LOUIS, MISSOURI 


CAJON MACHINE CO 
902 E. 140th Street 
Cleveland 10, Ohio 
NUCLEAR PRODUCTS CO 
15635 Saranac Road 
Cleveland 10, Ohio 
WHITEY RESEARCH TOOL CO 
5525 Marshall St 
Oakland 8, Calif 


KEINATH INSTRUMENT CO 
1223 Grandview Ave 
Columbus 12, Ohio 


KEMCO INC 
1618 West Sixth St 
Irving, Texas 

CALIFORNIA TECHNICAL IND 
1421 Old County Road 
Belmont, Calif 

FXR, INC 
25-26 50th St 
Woodside, New York 


KEMP ENGINEERING CO 

6414 Hampton 

St. Louis 9, Missouri 
AMERICAN MEASUREMENTS G CONTROLS 
AUTOMATIC TIMING G CONTROLS 
TRANS-SONICS INC 


LESLIE COMPANY 
517 Grant Avenue 
Lyndhurst, N. J 


MASON-NEILAN 
Nahatan St. 
Norwood, Mass 
McCARTNEY MFG. CO., INC 
635 W. 12th St. 
Baxter Springs, Kansas 
MERIAM INSTRUMENT CO 
10920 Madison Ave 
Cleveland 2, Ohio 
CARL F. GAST CO 


417 G 419 


P-W INDUSTRIES, INC 
11200 Roosevelt Bivd 
Philadelphia 15, Pa 

THE ZOPFF CO 


PALMER THERMOMETERS, INC 
2501 Norwood Ave 
Cincinnati 12, Ohio 

CARL F. GAST CO 


THE PARTLOW CORP 

2 Campion Road 

New Hartford, N.Y 
BRANDWINE EQUIPMENT CO 


PIC DESIGN CORPORATION 
477 Atlantic Ave 
East Rockaway, N.Y 


RADIATION ELECTRONICS CO 
5600 Jarvis Ave. 
Chicago 48, Ill 


RESEARCH CONTROLS, INC 

7902 E. 11th 

Tulsa, Oklahoma 
INDUSTRIAL PROCESS EQUIPMENT CO 
PRECISION THERMOMETER 


ROBERTSHAW-FULTON CONTROLS CO 
Euclid Ave. G Santa Ana Freeway 
Anaheim, Calif 

CARL F. GAST CO 


SANBORN COMPANY 
Waltham, Mass 
HARRIS-HANSON CO 


SCHUTTE G KOERTING CO 
State Road 
Cornwells Heights, fa 





Thursday, January 19 
10:00 a.m. to 6:00 p.m. 








STATHAM INSTRUMENTS, INC 
12401 West Olympic Bivd 
Los Angeles 64, Calif 


TECHNICAL OIL TOOL CORP 
1057 North La Brea Avenue 
Los Angeles 38, Calif 


TECHNICAL SALES CORP 
Sub. Graphic Controls Corp 
189 Van Rensselaer St 
Buffalo 10, New York 


TECHNICON CONTROLS, INC 
Saw Mill River Road 
Chauncey, N. Y 


TRW COMPUTERS CO 
202 N. Canon Drive 
Beverly Hills, Calif 


TRANS-SONICS, INC 
KEMP ENGINEERING CO 
6414 Hampton 
St. Louis 9, Missouri 


ULMER EQUIPMENT CO 
219 Orrick Lane 
St. Louis 22, Missouri 
ALLIS-CHALMERS 
York, Pa 
DEZURIK CORPORATION 
Sartell, Minn 
OPW-JORDAN CORP 
6013 Wiehe Road 
Cincinnati 13, Ohio 


U. S. GAUGE DIVISION 
Sellersville, Pa 

AUTOMATIC DEVICES 

RAHM INSTRUMENTS 


VAPOR RECOVERY SYSTEMS 
2820 N. Alameda St 
Compton, Calif 

CARL F. GAST CO 


VEEDER-ROOT INC 
70 Sargeant St 
Hartford 2, Cona 


WALLACE G TIERNAN INC 
25 Main Street 
Belleville 9, N.J 


WAUGH ENGINEERING 
Van Nuys, Calif 
HARRIS-HANSON CO 


WESTRONICS INC 
3605 McCart St 
Ft. Worth 10, Texas 


WHITEY RESEARCH TOOL CO 
5525 Marshall St 
Oakiand 8, Calif 

JACKSON SUPPLY CO 


THE ZERO-MAX CO 
1900 Lyndale Ave., South 
Minneapolis 5, Minn 
MACHINE ACCESSORIES, INC 


ZIMNEY CORP 
P. O. Box 5456 
Pasadena, Calif 
MICRONETICS CORP 


THE ZOPFF COMPANY 
Box 105 
Fenton, Missouri 

Cc. B. CRAWFORD CO 
Cleveland 10, Ohio 

DIA-PLUG VALVE CORP 
Meadville, Pa 

P-W INDUSTRIES 
11200 Roosevelt Bivd 
Philadelphia 15, Pa 
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SOCIETY NEWS 








New Division Directors Appointed 





Orval L. Linebrink, Director 


Orval L. Linebrink is Assistant 
Chief of Instrumentation Research 
at Battelle Memorial Institute. 

He is credited with organizing 
the new ISA Measurement Stand- 
ards Division dealing with the de- 
velopment of standards in precision 
measurement. He has served as ISA 
National Director in the Physical 
and Mechanical Measurements In- 
strumentation Division. 

A 1929 graduate of Ohio Wesleyan 
University with a B.A. degree in 
Mathematics and Physics, Mr. Line- 
brink received an M.A. in Physics 
in 1936 from the University of Mich- 
igan. 

He has been on the Battelle staff 
since 1942 and is considered.a pio- 
neer in devising methods to insure 
precise measurement control in in- 
dustrial and technical environments. 





Gerhard O. Haglund, Director 


Gerhard O. Haglund is Director of 
the Nuclear Equipment Department, 
General Mills, Inc 

Prior to his new ISA appointment, 
he served as National Chairman of 
the ISA Control Elements Commit- 
tee 

Mr. Haglund received a B.S.M.E 
in 1937 and an M.S.M.E. in 1939 from 
the University of Minnesota 

Posts with General Mills have in 
cluded Director of Business Research 
and Planning, Director of Sales and 
Director of Engineering 

Other company affiliations includ- 
ed Frederick Flader, Inc., Curtiss- 
Wright Corp., Naval Ordnance Lab- 
oratory and Allis-Chalmers. 

Mr. Haglund holds several patents 
and is the author of numerous tech- 
nical papers 
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. 
Harold K. Cheney, Director 


Harold K. Cheney is Engineering 
Staff Specialist, Flight Test, San 
Diego Division of Convair, General 
Dynamics Corporation. 

A 1936 graduate of the University 
of Cincinnati with a B.S.A.E., Mr 
Cheney has a background of 20 
years of engineering flight testing 
with Convair 

He formerly served as Chief Mis- 
sile Test Engineer, Chief of Flight 
Test Engineer, and currently is on 
special assignment for evaluation of 
testing techniques and development 
of future program requirements 





Edward C. Kistner, Jr., Director 


Edward C. Kistner, Jr. is Super- 
vising Engineer, Boiler Branch, Phil- 
adelphia Electric Company 

He has served the Society as the 
Program Chairman of the Third Na- 
tional Power Symposium held in 
San Francisco last May 

An alumnus of M.I.T. with a B.S 
M.E., Mr. Kistner has been with the 
Philadelphia Electric Co. since his 
graduation in 1947. 


A. T. Sherman, Director 


A. T. Sherman is a Consultant in 
Instrument Maintenance, Engineer 
ing Department, E. I. du Pont de 
Nemours 

A Wilmington Section member, he 
has served as Section Chairman of 
the Education Committee and mod- 
erator of a panel on Instrument 
Contract Maintenance during a past 
Section-sponsored Symposium 

A graduate of Lafayette College in 
1936, Mr. Sherman has been with 
du Pont for the past ten years 





: Dr. Marvin D. Weiss, Director 


Dr. Marvin D. Weiss is Section 
Head of the Special Instrumentation 
Division, Union Carbide Olefins Co 

He has served as Associate Direc- 
tor of the ISA Analysis Instrumen- 
tation Division since 1955 and has 
been active in the Division since 
1954 

A graduate of George Washington 
University with a B.S. degree in 
engineering, he received his Masters 
degree in Chemical Engineering and 
a Doctorate in Physical Chemistry 
from the Polytechnic Institute of 
Brooklyn 

He is the author of innumerable 
papers on air and water pollution 
control, and analytical instrumenta- 
tion and automation. In addition, 
he is the author of the book, “In- 
dustrial Water Pollution”. 





Dr M. J. Kelly, Director 


Dr. M. J. Kelly is Group Leader, 
Reactor Chemistry Division, Oak 
Ridge National Laboratory. 

He is an alumnus of The A & M 
College of Texas where he received 
a B.S. degree in Electrical Engineer- 
ing in 1947, an M.S. degree in Chem- 
istry in 1951 and a Ph.D. in Chemis 
try in 1956 

Dr. Kelly has been associated with 
Oak Ridge National Laboratory since 
1955 when he was first appointed In 
strumentation Development Engi 
neer. 

Formerly, he was affiliated with 
Arabian American Oil Co. as a Com 
munications Engineer. His career 
with the Texas A & M Research 
Foundation included Field Party 
Chief, Instrumentation Engineer, 
Instrumentation Consultant and 
Teaching Fellow in Chemistry. 


New Underwater Instrumentation 


Division Formed in ISA 


Today the world is challenged by a new fron- 
tier: sea-space, an area that accounts for more 
than three-fourths of the surface of the earth. 
Every kind of observation made on land must 
also be made in sea-space. And a majority 
of these will be made in a liquid environ- 
ment, remote from the observer. 

The scientist requires instruments to make 
meteorological, zoological, chemical, geologi- 
cal and physical measurements in sea-space. 
In the past, a large share of knowledge of 
sea-space has been developed by the tire- 
less, and most of the time, under-supported 
scientist known as the oceanographer. The 
oceanographer has been a pioneer in the full- 
est sense. He has had to design, build and 
operate the instruments required for the ful- 
fillment of his academic responsibility. 


At approximately 4:30 P.M. on Wednesday, September 
28 in the New York Coliseum, a new Division titled 
Underwater Instrumentation was formed in ISA. About 
70 people were present at the discussion conducted by 
chairman pro tem Bert B. Green, underwater instru- 
mentation consultant 

Six highly successful technical sessions nad been 
presented under the eye of Mr. Green during the New 
York Conference and Exhibit, in the field of ocean- 
ographic, underwater and anti-submarine instrumenta- 
tion and test activities. Twenty-three papers had been 
given, ranging from “Instrumentation Used with Naval 
Mines and Other Underwater Ordnance” to “A Thermal 
Gradient Measuring Probe for Use in Deep-Ocean Sedi- 
ments.” 

Due to the excellent response by a dedicated group 
of oceanographers, test engineers and scientists, the 
idea to coordinate and exchange technical information 
through ISA became a fact with the establishment of 
the Underwater Instrumentation Division 


Oceanog- 
raphers, test 
engineers, 
scientists 
meet during 
New York 
Conference 
where 
Underwater 
Instrumenta- 
tion Division 
was estab- 
lished. 


Bert B. Green, 
new Director of 
the Underwater 
Instrumentation 
Division, con- 
ducts New York 
meeting. 


The new Division Director will be Mr. Green, who is 
director of electronics and instrumentation for the 
Vortex Foundation in Houston, Texas 

The scope of the new Division is to improve and 
originate communication of technical information | 
tween the user, builder and seller 


eC = 


An executive committee structure has been organized 
by Mr. Green to include an associate director, secretary, 
publications committee chairman, affairs committee 
chairman, program committee chairman, organization 
committee chairman and membership ccmmittee chair- 
man 

A member of ISA since 1948, Mr. Green is well quali- 
fied to take over the Directorship of the new Division 
with his background of underwater instrumentation 
electronics and control 

In the areas of research and development, he has 
designed and built a mobile 30 foot tower on skids and 
towed it along a 25 mile traverse across the bottom 
of Lake Ponchartrain, La. The purpose of the tower 
was to provide vertical stability for field evaluation of 
n situ soil testing methods while performing a route 
survey for a proposed buried submarine pipeline. He 
also developed a soil testing instrument and procedure 
for determination of the shear strength of subsurface 
sediments in situ underwater with water depths to 20 
feet and penetration to 12 feet in bottom sediments. 

A sonic instrument for recording the stratigraphy 
of shallow subsurface geology of sediments underwater 
was also developed by Mr. Green, and used commer- 
cially in route surveys and locations of buried sub- 
marine pipelines 

In addition, he developed an induction type pipeline 
locating instrument and system for surveying buried 
and submerged pipelines with a lateral range on land 
100° to 150’ and submerged coated pipe 25’ to 20’. Longi 
tudinal range was up-to 5 miles either way from the 
instrument set up. System and equipment were used 
commercially for position determination survey of bur- 
ied land and submarine pipelines 

From 1959 to 1960, he was a member of the study 
team, “Artemus Installation Study,” a classified ASW 
project for the U. S. Navy, and a joint venture of Texas 
Instruments Inc. and the Collins Construction Company 
Mr. Green was responsible for the marine survey and 
instrumentation 

Formerly, he was Director of Research and Develop- 
ment and Survey Group Manager, Sea Engineering and 
Salvage, Inc.: Manager, Marine Division, Pipeline Tech- 
nologists; and Project Engineer, Electronics, Collins 
Construction Company 


He is currently engaged as a private consultant on 
underwater instrumentation with Sea Rad Corp., Vector 
Manufacturing Co., and Commercial Engineering Corp 
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SAMA Recorder-Controller Section Holds Mid-Year Meet 





Awards for past services were presented to all former Section Chairmen during the 
17th Mid-Year Meeting of the Recorder-Controller Section at Seaview Country Club, 
Absecon, New Jersey, October 11-14. The four recipients of the Past Chairmen 
Awards and the present chairman of the Recorder-Controller Section are: (I. to r.) 
Raymond E. Olson, President, Taylor Instrument Companies; Henry F. Dever, Vice 


President, Industrial Products Group, 


Minneapolis-Honeywell Regulator Company; 


William H. Faeth, President, The Bristol Company, and present Chairman of the Sec- 
tion; Benjamin H. Bristol, President, The Foxboro Company; and George W. Tall, Jjr., 
former Vice President in Charge of Sales, Leeds & Northrup Company. Also honored, 
but not present were: Paul S. Dickey, President, Bailey Meter Company; George S. 
Hendrickson, Vice President, Republic Flow Meters Company; and Lewis B. Swift, 
Chairman of the Board, Taylor Instrument Companies. 


The 17th mid-year meeting of the 
Recorder-Controller Section of the 
Scientific Apparatus Makers Associ- 
atic. was held October 11-14 in 
Absecon, New Jersey 


The featured speaker was Charles 
L. Foreman, Vice President of the 
United Parcel Service of America. 
His topic was “Developments in 
Scientific Management”. Mr. Fore- 
man stressed a more scientific ap- 
proach to management problems, 
with emphasis on the current need 
for motivation and measurement of 
supervisory performance 


Philip A. Sprague, president of 
The Hays Corporation and President- 
elect-Secretary of ISA, chaired a 
President’s Panel which was con- 
structively enlivened with discus- 


sions of management techniques, 


Chemical & Petroleum Industry 


The Chemical & Petroleum Indus- 
try Division, which met in New 
York on September 29, will en- 
deavor to provide two technical ses- 
sions at each of the three Confer- 
ences in 1961. In order to produce 
papers for 
Wivision will forego their Annual 
Symposium in 1961 


The program developers selected 
for these cities are: St. Louis: Don- 
ald Richmond; Toronto: Robert 
Connell; Los Angeles: Robert Rob- 
inson 


A Symposium is planned for 1962 
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these Conferences, the 


foreign competition, and similar key 
problems facing chief executives 


Dr. Glenn Saxon, economic con- 
sultant, gave his view of the short 
and long term business situation 
which, at least for the year ahead, 
was not optimistic 


In addition to these highlights, the 
Section conducted its regular busi- 


ness Sessions. 


This occasion was also an oppor- 
tunity to recognize the special 
services rendered to the Section by 
their past-presidents, each of whom 
received a citation 


ISA President Dr. Ralph Tripp 
and Executive Director, William 
Kushnick attended as guests of the 
Section 


Division Reports Activities 


to be held with the Wilmington Sec- 
tion as host. The technical content 
will deal with “Pilot Plant Instru- 
mentation and Scale-up.” 

In addition there will be two 
technical sessions programed for the 
Annual Conference in September 
1962. Also at the annual meeting, 
the Division will co-sponsor a tech- 
nical session with the Petroleum 
Division of AIEE 


From 1962 forward, the C&PI Di- 
vision plans to hold an Annual Sym- 
posium, plus two technical sessions 
at the Annual Conference 


New Jewelry For Members, 
Senior Members and Fellows 


To distinguish between grades of 
membership, the ISA Executive 
Board recently approved new color 
combinations for standard member- 
ship pins 


The present pin with white center 
and gold border will be used for 
Members, Associate Members and 
Student Members. 


For Senior Members, the border 
will be enameled red, and for Fel- 
lows the border will be enameled 
blue 


In addition to the lapel pins, a 
tie tack in the same combination of 
colors is also available. The tie 
tacks are substitutes for the tie 
clasps which will still be available 
with the original white and gold 
Society emblem. 


Those members interested in pur- 
chasing any of this jewelry may 
fill out the following order forn 
and mail to ISA headquarters 





Instrument Society of America 

313 Sixth Avenue 

Pittsburgh 22. Pennsylvania 
Gentlemen: Please send me the fol- 
lowing jewelry 

Lapel pin— 


Member—Gold Border $2.00 

Senior Member—Red Border 
$2.00 

Fellow—Biue Border $2.00 

Tie Tack— 

Member—Gold Border $3.00 

Senior Member—Red Border 
$3.00 

Fellow—Blue 3order $3.00 


Tie Clasp— 
Member—Gold Border $3.00 

Enclosed is my check for §$ 

Name (print) 

Street 


City & State 











Dynamic Response Testing: 
Data and Experts Needed 


tecommended Practices Commit 
tee 8D-RP26, “Dynamic Response 
Testing”, is initiating preparation of 
a tentative Recommended Practice 
for dynamic response testing of proc 
ess stream analyzers. 


The Committee has prepared a 
questionnaire summarizing some 
areas of experience and knowledge 
which they would like to survey 
Anyone interested in such a practice 
or having experience or information 
on this subject is requested to write 
to the Committee Chairman to ob- 
tain a copy of the questionnaire 


Address replies to F. H. Winter- 
kamp, Chairman, Committee 8D- 
RP26, E. I. du Pont de Nemours & 
Co., Belle Works, P.O. Box 993, 
Charleston 24, West Virginia 


J. E. Casey Heads ISA 
Education Committee 


J. E. Casey, Leeds & Northrup Co., 
has been named Chairman of the 
ISA National Education Committee 
He succeeds Ed Wanner, who was 
highly successful in reactivating the 
Committee’s services for ISA mem- 
bership. 

Mr. Casey is currently represent- 
ing ISA as delegate to the Educa- 
tion Committee of the American 
Automatic Control Council. AACC 
represents the U.S. in the Interna- 
tional Federation of Automatic Con- 
(IFAC). 

Long active in ISA educational 
efforts, Mr. Casey served as Chair- 
man of the Supplementary Educa- 
tion Committee from 1959 to 1960 

He is Technica! Assistant to the 
Manager of the Sales Division, Mar- 
keting Department, Leeds & North- 
rup. He has been with the firm for 
more than 20 years 

Mr. Casey holds a degree in en- 
gineering from Drexel University, 
in business from Northwestern, in 
arts from Loyola and in physical 
‘hemistry from Roosevelt University 


trol 


Executive Board Doings 





The Executive Board of ISA met 
mn September 30, 1960 at the Hotel 
Astor, New York City, following the 
onclusion of the New York Confer- 
ence and Exhibit 


The principal item of business was 
the approval of appointees for vari- 
ous Division Directorships and Com 
mittee Chairmanships for 1961 


A report was made to the Board 
by Nathan Cohn, Vice President of 
the Industries Department, on the 
organization meeting held by a group 
interested in underwater, marine or 
oceanographic instrumentation. 


This group convened at the con 
clusion of the Underwater Instru- 
mentation Sessions held during the 
New York Conference, and decided 
to form a new Division in the In- 
dustries Department. Bert B. Green 
of the Vortex Foundation was desig- 
nated the first Director. (see page 79) 


President Tripp Tours 


first official acts 
since assuming the Presidency of 
ISA on November 1, Dr. Ralph H 
Tripp made a lecture tour of the 
Northwest. 


As one of his 


before the ISA 

IX during their 
“Managers’ 
Tripp was 
Mann, Vice 


He appeared 
sections in District 
respective November 
Night” meetings. Dr. 
accompanied by R. C 
President of District IX 


Main theme of Dr. Tripp’s talk 
before each Section was the present 
and future of instrumentation and 
automation and how ISA benefits 
and serves industry and technology 


On November 8, Dr. Tripp flew to 
Yakima, Washington for a luncheon 
meeting of the J. M. Perry Institute 
Student Section. That afternoon he 
met with H. A. Carlberg, Vice Pres- 
ident of AIEE District IX, and othe: 
technical society Vice Presidents in 
that area. The same evening he ad- 
dressed the dinner meeting of the 
Richland Section 


Dr. Tripp travelled to Mt. Vernon, 
Washington, on November 9 for the 
dinner meeting of the Northwest 
Washington Section 


Medical Electronics Advances 
Are Featured At Conference 


Over 500 scientists attended the 
two-day Conference on Electrical 
Techniques in Medicine and Biology 
held recently in Washington, D.C 

Fifty-one papers were presented 
at the Conference, jointly sponsored 
by ISA, IRE and AIEE 


Representing the ISA Medical and 
Biological Division during the two 
day event were Dr. R. L. Bowman 
and Dr. P. L. Frommer. Both men 
are on the staff of the National In 
stitutes of Health, Bethesda, Md 


Dr. Bowman was General Chair 
man of the Conference and also 
headed the Analytical Methods and 
Instrumentation Session. Dr. From 
mer served as Chairman for the Ana 
logs and Systems Analysis Session 

The many facets of the growing 
science of medical electronics were 
well illustrated by the wide range 
of specialists represented among the 
Conference delegates. They included 
cardiologists, biophysicists, biochem 
radiologists, nuclear scientists, 
neurophysiologists, op- 
aeromedical and 
scientists 


ists, 
urologists, 
thalmologists, and 
biomedical electronic 


The Conference underscored the 
growing value of electronic compu- 
ters in medical and biological re- 
search by scheduling one full session 
on digital and another on analog 
computers 


Northwest ISA Sections 


November 10 found the ISA pres- 
ident in Seattle, Washington for the 
dinner meeting of the Seattle Sec- 
tion 

The following day, he 
Portland, Oregon to meet 
Portland Section officers, committee 
chairmen and civic leaders. That 
evening he addressed the Portland 
Section members. The District IX 
Planning Council meeting in Port 
land on November 12 was the next 
top for Dr. Tripp 

After a 


flew tu 
with the 


brief visit to California 
over the weekend, Dr. Tripp flew to 
Salt Lake City for the Greater Salt 
Lake Section “Managers’ Night” 
meeting 

On November 16 he travelled to 
Pocatello for a luncheon meeting 
with the Idaho State College Stu 
dent Section of ISA, student officers, 
faculty members of the Trade and 
Technology School, and Dr. Donald 
E. Walker, Idaho State College pres- 
ident. That evening, he mo- 
tored to Idaho Falls to address the 
November 16th dinner meeting of 
the Idaho Falls Section where a large 
turnout of managers from all the 
AEC site installations was present 


same 


ISA booth is situated among 25 exhibits 
at the Sheraton-Park Hotel, site of the 
Washington, D.C. Conference. 





The fifty-one Conference pa 
pers have just been compiled into 
a publication entitled, “The Di 
gest of Technical Papers for the 
1960 13th Annual Conference on 
Electrical Techniques in Medicine 
and Biology” 


The ISA has added this digest 
to its publication list. It is offered 
to ISA members for $3.00. Non- 
members may obtain copies at 
$5.00 each 
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National Delegates Convene At 14th Annual Meeting 


The ISA Council of National Dele- 
gates met on September 27 in New 
York City. The following were elec- 
ted as officers: 

P. A. Sprague, President-elect- 
Secretary; J. C. Koch, Treasurer; 
H. J. Noebels, Vice President, Tech- 
nical Department; E. A. Adler, Vice 
President, Standards and Practices 
Department; J. J. McDonald, Vice 
President-elect, Industries Depart- 
ment; F. S. Hoag, Vice President- 
lect, Education and Publications De- 
partment 

H. K. Fallin, Vice President, Dis- 
trict II; F. R. Gilmer, Vice Presi- 
dent, District IV; O. J. Lessa, Vice 
President, District VI; J. H. Park, 
Vice President, District VII; C. R. 
Horton, Vice President, District VIII; 
K. S. Vriesen, Vice President Dis- 
trict X 

The council also adopted and au- 
thorized the balloting of the mem- 
amendments to the So 
Sustaining 


bership or 
ciety’s Exhibitor and 
Memberships 

Several amendments to the By- 
Laws were also adopted and became 
effective without membership bal- 


loting 


Retiring ISA Officers 


One of the highlights of the New 
York Conference and Exhibit was 
the recognition given to retiring ISA 
national officers for their contri- 
butions during the past year 

At the annual banquet, retiring 
ISA president, John Johnston, J1 
regeived a bronze plaque and a dia- 
mond-studded ISA pin as a tribute 
to his leadership of the Society 


The following officers, whose 
terms have expired, were also 
Charlie (C. G.) Fellows, long a¢ 


tive member of the Charleston Sec- 
tion, died September 11 

Mr. Fellows was known for his 
pioneering contributions in the field 
of analysis instrumentation 
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The month in which the Annual 
Meeting of the Society is to be held 
has been extended to October as 
well as September. This will provide 
more latitude in obtaining suitable 
exhibit hall and meeting room facil- 
ities in the several cities which, are 
able to accommodate the ISA An- 
nual Conference and Exhibit. 

Also adopted was a clarifying 
amendment by which Honorary 
Members of the Society are accorded 
all the rights and privileges em- 
ployed by all other grades of mem- 
bership. 

Prior to the meeting of the full 
Council, each of the eleven District 
Councils met for the conduct of 
their business which included the 
election of the aforementioned Dis- 
trict Vice Presidents and the elec- 
tion of a nominator and alternate 
for the next year’s Nationaf “Nomi 
nating Committee 

Seventy-five of the 102 Sections 
entitled to sit on the Council were 
represented at the meeting. The 
membership voting strength repre 
sented 9,704 of a total of 11,100 
members qualified to vote 


Honored For Service 


f 


awarded plaques as testimonials of 
their service to the Society: 

Thomas C. Wherry, Vice President, 
Technical Department; Glen G. Gal 
lagher, Vice President, Standards 
and Practices Department; Charles 
A. Kohr, Vice President, District II; 
George L. Kellner, Vice President, 
District IV; Glenn F. Brockett, Vice 
President, District VI; John A. See, 
Vice President, District VIII; and 
Joseph R. Rogers, Vice President 
District X 


Glen Brockett, retiring District VI 
Vice President, has not 
single day of any ISA Conference 
and Exhibit from the very first an- 
nual meeting through the recent 


seasonal shows 


missed a 





{ttention ALISA Men 


Although membership renew- 
als are coming in at a fast rate, 
some procrastinators are still at 
large. We ask that all of you take 
heed of the second (pink) renew- 
al reminders, which have gone 
out from Pittsburgh within the 
past few weeks. Prompt renewals 
save Headquarters time and ex- 
pense and will enable the Society 
to serve you better 














Don Mitchell, general chairman of 
the New York host committee, 
faced his audience at ISA's an- 
nual banquet with this question. 
“Will Instrumentation Meet To- 
morrow’'s Challenge?"’ 


Tomorrow's Challenge 
~In his address to ISA’s Annual 
Banquet in New York City last Sep- 
tember, General Telephone’s presi- 
dent Don G. Mitchell faced his in- 
strument-engineering audience with 
the challenge of tomorrow’s instru- 
mentation 

Thinks Mitchell 
mentation, management 
forced to base its decision on hunch- 
es, guesswork and impulse—fun for 
the manager, but trouble for the 
profits. No manager should be sat- 
isfied until he finds the kind of 
information that only instruments 
can provide. But such instrument- 
derived information must have three 
vital attributes if it is to be more 
than confusing 

First, data must be provided in 
time! For example, information on 
an inventory imbalance must be 
presented to a manager while there 
is still time for him to correct it 
Second, instrument information 
must be presented in form under- 
standable to management. Mitchell 
hopes that systems engineering will 
enable mutual understanding be- 
tween high-specialized scientists and 
engineers, and their managers 
Third, Mitchell stressed the proper 
“care and feeding of instruments.” 
The full potential of recent highly- 
complex instruments will be ful- 
filled only if the data are carefully 
screened and programed to elimi- 
nate nonessential information 

He concluded: “As a manager, I 
want to make decisions promptly 
and with confidence based on all the 
facts instrumentation must be 
the source of this information. It 
must not lag behind, but anticipate 
the need. In fact, it must help to 
identify the need and be ready for 
it when the need arises.” 

This year’s banquet, brisk-paced 
Nelson Gildersleeve, 
certainly was “faster at the Astor.” 
Introductions, awards, gavel cere- 
mony and speeches went smoothly 
and quickly, leaving a long evening 
for dancing and entertainment 


Without instru- 
would be 


by toastmaster 


SECTION NEWS 





1961 North Central Area Automation 
Symposium and Exhibit Set for Feb. 2-4 


The 6th Annual North Central 
Area Automation Symposium and 
Exhibit, sponsored by the Twin City 
Section, will be held February 2-4, 
1961 at the Radisson Hotel, Minne- 


al 


fhe Symposium will feature tech- 
nical papers and discussions in in- 
strumentation and a realistic ap- 
proach to the economics of automa- 
tion. 

The Exhibit will be highlighted 
by operating displays presented by 
instrumentation manufacturers and 
suppliers. Each exhibit will be 
staffed by technically competent 
representatives 

A Maintenance Clinic will also be 
conducted to cover the maintenance 
and application problems common to 
industrial instruments 

The technical sessions, exhibit and 
clinic are scheduled for Feb. 2 and 
3. On Saturday, Feb. 4, plant tours 
will be conducted at the Great 
Northern Oil Company refinery and 
the St. Paul Ammonia Products 
plant 


In addition to the technical ses- 
sions, three non-technical talks will 
be presented on subjects of general 
interest. These will be given at the 
luncheons on Thursday and Friday 
and at the Thursday dinner 

“Happy Hour”, a party to be held 
late Friday afternoon, wil! feature 
prize drawings for all who have 
registered. 

The Radisson Hotel has recently 
been remodeled and is now equipped 
to handle displays such as an oper- 
ating instrument exhibit. Space has 
been contracted to accommodate 35 
exhibit booths and this area will 
be expanded if necessary 

The Symposium committee listed 
below includes chairmen and con- 
sultants. In most cases, the con- 
sultant is the individual who held 
the chairmanship of that particular 
committee the previous year, or has 
had some prior experience with the 
job 

The committee includes: Howard 
Marston, general chairman, Minne- 
apolis-Honeywell; John Riede, con- 
sultant, Ramsey Engineering Co.; 


Ray DeZurik, finance chairman, De- 
Zurik Corp.; Bob Pinkney, consult- 
ant, Pinkney and Hine; Ken Knud- 
son, housing chairman, Control 
Corp.; Dave Nelson, consultant, In- 
dustrial Nucleonics; Ray Hopper, 
publicity chairman, Minneapolis- 
Honeywell; Tony Pierce, consultant, 
Crossley Associates; Pete Cannon, 
exhibit chairman, Crossley Assoc.; 
John Lowe, consultant, Minnesota 
Mining and Mfg.; John Riede, prin- 
cipal speakers chairman, Ramsey 
Engr. Co.; Del Olson, consultant, 
M.M. & M. Co.; Quentin Brandt, 
maintenance clinic chairman, M.M 
& M. Co.; Don Larson, consultant, 
M.M. & M.:;: Scotty Swanson, tech- 
nical sessions chairman, Delta Star 
Elec.; Jack Hill, consultant, Ramsey 
Engr.; Don Suomela, Happy Hour 
chairman, Volco Co.; Ralph Horton, 
consultant, Minneapolis-Honeywell; 
t0y Bierman, publication of pro- 
gram, Minneapolis-Honeywell; 
George Keseluk, plant tour chair- 
man, St. Paul Ammonia Products, 
Inc.; Bob Fetter, consultant, Great 
Northern Oil Co 


Louisville Section Begins Basic Instrument Course 


level, as well as various calibra- 
tion equipment, controllers, control 


The kickoff for a 30-week Basic 
Industrial Instrument Course, spon- 
sored by the Louisville Section, was 
observed on October 6 at the United 
Electronics Institute, Louisville, 
Kentucky 

Available only to ISA members 
or those who wish to join the So- 
ciety, the course is designed to 
bridge existing gaps in experience 
or training 1n instrumentation 

Students include mostly those 
whose primary job functions are in 
some way associated with instru- 
ments. Upon completion of the pro- 
gram, these men will present a res- 
ervoir of future instrument me- 
chanics in Louisville’s industrial 
community. In addition, a limited 
number of high school seniors in- 
terested in instrumentation have 
been invited to join the classes. 

The course is essentially practical 
in nature, despite the fact that the 
first five weeks will be devoted to 
mathematics and physics. Also of- 
fered will be calibration equipment, 
pressure, temperature, level, flow, 
controllers, control valves, instru- 
ment accessories, special instru- 
ments and a general review 

Classes of three hours duration, 


consisting of a balanced program of 
lecture and bench work will be 
held each Thursday evening. All in- 
struction will be given by members 
of the Louisville Section. The first 
session, devoted to basic mathemat- 
ics, was taught by Abner G. Hatha- 
way and W. W. Brown 


ie use of a classroom, newly 
finished especially for this course, 
has been donated by United Elec- 
tronics Institute. It is equipped with 
instruments for measuring temper- 
liquid 


ature, pressure, flow and 


J. S. Hafling, 
president of 
the Louisville 
Section, hands 
out ISA mem- 
bership 
application 
forms to 
prospective 
new members 
enrolled in 
the instru- 
ment course. 


valves and accessories. 


Many of the Louisville Section 
members pooled their efforts and 
know-how to set up this course 
Outstanding among these were J. S 
Hafling, president, Robert C. Thom- 
as, vice-president and Floyd B 
Simpson, education chairman 


In the past, the Louisville Section 
also conducted an electronics course 
for two full years, from October 


1956 to June 1958 
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L.A. Member, W. S. Ray Named 
“Engineer of the Month” 





The Los Section has 


Angeles 
named William S. Ray as the “En- 


gineer of the Month” for October 
1960 

Mr. Ray, president of General 
Controls Company, was cited in rec- 
ognition of the work he and his 
company have been doing to ad- 
vance the state of the art in the 
field of instrumentation. 

The “Engineer of the Month” 
award is a creation of the Southern 
California Engineer, a magazine 
published monthly by the Los An- 
geles Council of Engineering So- 
cieties which includes AIChE, AIEE, 
AIME, ASCE, ASME, SCMA, SAME, 
AIIE, ASLE, ASQC and ISA. Each 
month, one of the eleven partici- 
pating societies chooses an outstand- 
ing member for recognition in the 
magazine as the “Engineer of the 
Month” 

Mr. Ray is a graduate of Stanford 
University with a B. S. degree in 
Mechanical Engineering. From 1927 
to 1930 he served as developmental 
engineer and service manager of his 
father’s firm, the Ray Oil Burner 
Company, where he was actively 
engaged in cost, patent and develop- 
mental work on combustion, electro- 
magnetic, control and hydraulic de- 
vices 

In 1930 he and his brother founded 
General Controls Company with a 
$10,000 loan. Mr. Ray has been Pres- 
ident and Director of Engineering 
since the company was founded and 
became Chairman of the Board upon 
the death of his father. 

A member of the Los Angeles 
Section for many years, Mr. Ray’s 
name appears on nearly 300 patents. 
He developed the B-60, the heating 
controls industry’s first reliable self- 
generating heating control in the 
late thirties. The device generates a 
millivolt signal from a pilot flame 
for remote operation of a main line 
gas valve. This early contribution 
to thermoelectricity has been fol- 
lowed by a continued interest in 
solid state physics. 
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Toronto Section Broadens 


Scope for 1961 Season 


In addition to the regular monthly 
meetings, highlighted by technical 
talks in instrumentation, plant tours 
and social events, the Toronto Sec- 
broadened its program 
planning this season to include two 
education courses and a Toronto 
Section “first’—a series of mainte- 


tion has 


nance clinics 


The education courses’ include 
“Measurement Fundamentals” based 
on the ISA Basic Instrumentation 
Guide recently prepared by Head- 
quarters staff. The second course 
will be in the area of control 
“Graphic Methods of Control System 
Design” using the text, “A Simpli- 
fied Technique of Control System 
Engineering”. Both courses will be 
given in approximately 50 hours of 
lectures. 


A series of maintenance clinics 
consisting of lecture demonstrations 
will be offered to illustrate the use 
and servicing of the principal types 
of instruments and controls 


Chairmen for the various commit- 
tees include: Ray Green, program, 
Lisle Instrument Systems; Jim Ray- 
croft, education, Honeywell Con- 
trols, and Bill Stone, maintenance 
clinic, British American Oil Com- 
pany. 


New Jersey Section 
Education Report 


Three universities in New Jersey 
have courses which are approved 
or in the process of being approved 
by the New Jersey Section. 


3eginning in February, Bill Ster- 
nad of the New Jersey Section Edu- 
cation Committee will teach a course 
at Stevens Institute of Technology’s 
Industries Training School on “In- 
dustrial Electronics and Control” 
This will be under the direction of 
Prof. L. Edwin Backer, Director of 
the School 


Norman Dayton has taken over 
from Bill Adams of Rutgers Univer- 
sity and has already taught one 
course at Rutgers last Spring. This 
course is under the direction of 
Prof. Layton 


At Newark College of Engineer- 
ing, where the New Jersey Section 
has been sponsoring courses for the 
years, so many students 
are currently registered, that both 
Bill Sternad and Norman Dayton 
will assist in presenting the course 
Bob Skrokov, chairman of the New 
Jersey Section Education Commit- 
tee, is teaching both the “Elements” 
and the “Fundamentals of Industrial 
Automatic Control” courses at New- 
ark College. The first course covers 
measurement principles, and the 
second, control theory and applica- 
tion 


past ten 


Mr. Skrokov is also directing the 
Education Committee’s plans for a 
process control laboratory at New- 
ark College of Engineering 


St. Louis Section Awards Scholarship 






eo ¢ 


, 


Scholarship 
Louis Section was 
presented to Charles Krimmel at a 


The first Annual 
Award of the St 
recent meeting in the Engineers’ 
Ciub, St. Louis. 


The award was made on the ba- 
sis of outstanding work in the In- 
strument Course at Washington Uni- 
versity Night School. 


Charles Krimmel ac- 





cepts congratulations 
from Ken Browning 
upon receiving the 


Scholarship Award 
from the St. Louis 
Section. Pictured (I. to 
r.) are Don Richmond, 
instructor of the In- 
strumentation course, 
Carl Werstler, presi- 
dent, St. Louis Sec- 
tion, Mr. Krimmel, 
Mr. Browning and 
Forrest Head, chair- 
man of the Scholar- 
ship Committee. 





‘ 
4 
, 





Mr. Krimme! was selected by the 
St. Louis Section Scholarship Com- 
mittee made up of Forrest Head, 
chairman, Don Richmond and Ken 
Browning. 


The award consisted of a one- 
year membership in ISA and a book 
entitled, “Process Instruments and 
Controls Handbook.” 


Section Briefs 





Big game hunter Michael Fanelli 
was the guest speaker at the Cleve- 
land Section’s Pre-Christmas Social 
on December 7. Mr. Fanelli, vice 
president of Hoist Equipment Com- 
pany and a professional engineer, 
narrated a film about his experi- 
ences on a tiger hunt and an en- 
counter with a rogue elephant while 
big game hunting in India. 


The October meeting of the Con- 
necticut Valley Section featured Ed- 
ward B. Roberts, instructor at MIT’s 
School of Industrial Management. 
He described a method of mathe- 
matical business simulation in which 
dynamic response of business struc- 
tures was simulated by a computer. 
Unexpected guest at the meeting 
was the talented Donald Carpenter, 
a senior at West Hartford’s Hall 
High School. Donald received the 
Connecticut Valley Section Award 
for iis exhibit of the aerodynamics 
of the vortex tube at the Northern 


Strictly Sectional 


Top management from all over the 
Delaware Valley area attended the 
November “Open House” meeting 
of the Philadelphia Section. Guest 
speaker was Charles D. Stewart, 
Deputy Assistant Secretary of Labor 
who discussed “Economic Conse- 
quences of Automation and Process 
Control”. In addition, Jack John- 
ston of DuPont, national ISA past 
president, commented on his recent 
trip to Moscow. 


“Nylon Rope Tricks” was the top- 
ic of Dr. Jack Keane of DuPont 
during the October meeting of the 
Richmond - Hopewell Section. Dr 
Keane gave a demonstration of ny- 
lon chemistry Richmond-Hope- 
well’s tentative plans for their an- 
nual ISA dinner dance are scheduled 
for December 9. 


Members of the Savannah River 
Section toured the Talmadge Me- 
orial Hospital and got a first hand 
look at some unique applications of 
analytical instrumentation, includ- 
ing the clinical pathology, electro- 
encephalography and cardio - pul- 
monary laboratories and the respira- 
tory center. 


The Akron Section recently heard 
John F. Gaskill, Jr. of the Fisher 
Governor Company discuss “Control 
Valves” . . a successful “Annual 
Ladies Night” dinner dance was held 
in October at the Akron City Club 

Columbia-Southern Chemical 
Corporation’s cement plant was the 
site of a November tour by the 
Section 


Connecticut Science Fair in April 
He also received first prize at that 
Fair, was sent to the National Fair 
in Indianapolis and won first prize 
there. In addition he received prizes 
from the Army, Navy and Air Force. 


The Toledo Section recently 
toured the Dundee Cement Company 
at Dundee, Michigan . On Dec. 
16th, a Christmas dinner-dance will 
be held by the Toledo Section mem- 
bers in conjunction with the Engi- 
neering Society 


Paso Del Norte Section members 
recently heard Alex Thackara of the 
Mason-Neilan Company discuss 
“Control Valve Plug Characteristics 
and the Calculation of C,”... During 
the December meeting, Bill Ware of 
Minneapolis-Honeywell presented a 
talk on “Computers for Process In- 
dustries” 


Some of the more recent instru- 
mentation developments in clinical 
and biomedical research’ programs 
at the National Institutes of Health 
was the subject of a talk by Grant 
C. Riggle, Instrument Engineering 
and Development Branch, NIH. He 
spoke before members of the Wash- 
ington Section. 

A discussion of combustion analy- 
sis was the topic of a recent meeting 
of the Twin City Section 

Roland D. Block of Wheelco In- 
struments Div., Barber-Colman Co., 
spoke before the Wayne County Sec- 
tion mer hers on “Prepared Gas At- 
mospheres for Heat Treat Applica- 
tion” Wayne County will hold 
their Christmas party, Saturday 
Dec. 10 

The November meeting of the 
Houston Section featured J. G. Ker- 
ley, Shell Oil Co., who lectured on 
“Thoughts on Future Refinery In- 
strumentation”. 

The Los Angeles Section held a 
joint meeting with the Physical 
Measurements Section of AIEE re- 
cently to discuss instruments and 
their applications to systems. Speak- 
ers were Forrest C. Six, Leeds & 
Northrup and John J. McDonald, 
Vice President, ISA District XI, 
Consolidated Systems Corp 

A program on the recovery and 
orbital control center for Discoverer 
and future manned and unmanned 
satellites was the subject of Peter 
Deitz, Radiation Systems, during the 
November meeting of the Mojave 
Desert Section 


“Instruments, Technicians and 
Maintenance” by Edward J. Kehoe, 
American Can Co., was the topic 
of the Chicago Section’s Novembet 
meeting 


Robert J. Branigan, Taylor In- 
strument Companies, appeared be- 
fore the recent applied instrumenta- 
tion meeting of the New Jersey Sec- 
tion to discuss “The Pneumatic Con- 
troller” 


“Principle and Application of 


Thermocouples” by Ken Gentry of 
Thermo Electric Ltd., was the theme 
of a recent meeting of Sault Ste 
Marie Section 


Kenneth W. Clarke, Daytex Corp., 
addressed the November dinner 
meeting of the Milwaukee Section 
on the subject, “Digital Control in 
Modern Industry” 


Northern Indiana Section’s No- 
vember meeting featured Doug 
Pearse of Kaiser Engineers who 
talked on “Instrumentation for an 
L-D Process Plant” 


John E. Davis of the Indianapolis 
Power & Light Co. spoke on “Appli- 
cation of Industrial and Test Mete1 
Instruments to Obtain Perfomance 
and Operating Data in Conjugation 
Electrical Power Plant Operation” 
before the November meeting of the 
Indianapolis Section 


Boston Section’s recent meeting 
featured William J. Taylor, M.D., 
Peter Bent Brigham Hospital, who 
spoke on “Instrumentation § and 
Problems in Heart Surgery” 


“Final Control Elements” by 
Warren H. Brand, past national 
president of ISA, Conoflow Corp.., 
was the topic of a recent Central 
New York Section meeting 


The use of instrumentation, radar, 
and weather planes in severe weath- 
er work was the subject of J. T. Lee 
of the U.S. Weather Bureau at a 
Kansas City Section meeting 


Bailey Meter Company’s J. A 
Hayes discussed “Flue Gas Sam- 
pling and Analyzing” before mem- 
bers of the Fox River Valley Sec- 
tion 
Lehigh Valley Section’s November 
eeting featured William S. Dixon, 
Hays Corp., who spoke on “Organ- 
ization of Old and New Techniques 
as Applied to Gas Sampling”’ 


Program on Computers 
Sponsored by Oak Ridge 


A one-day educational progran 
featuring “Computers—Analog and 
Digital” was held recently by the 
Oak Ridge Section at the Oak Ridge 
National Laboratory 


Two simultaneous programs were 
in operation, each with lectures, 
demonstrations and laboratory ses- 


sions 
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PERSONALITIES 








Consolidated Vacuum Corp... . Ben- 
jamin B. Dayton, Rochester Section 
member and technical director of 
CVC, has been elected president of 
the American Vacuum Society. 


Datex ... James W. Krebs has been 
promoted to manager of the Mid- 
west regional office. 


Cohu Electronics Raymond H. 
Suttles has been appointed sales 
analyst for the Kin Tel Division. 


Rockwell . new valve sales super- 
visor for Republic Flow Meters is 
William R. Robinson. 





T. E. Daley 


Charles C. Snider 


Marshall Industries new presi- 
dent of Dynamic Science Corp. is 
Dr. M. Edmund Ellion. New vice 
president and technical director is 
Dr. Melvin Gerstein. 


Perkin-Elmer Dr. Marcel J. E. 
Golay (photo), consultant to the 
company, has been selected to re- 
ceive the 1961 ACS award in Chemi- 
cal Instrumentation. The award will 
be presented at the ACS Symposium 
in St. Louis next Spring. Sponsored 
by E. H. Sargent & Co., the award is 
conferred annually on an individual 
who has made outstanding contribu- 
tions to the development of instru- 
mental methods for chemical analy- 


S1S 





Dr. Marcel J. E. Golay Joseph J. Hicks 


rated 


Crosby-Teletronics Murray G. 
Crosby, president, has been appoint- 
ed to the government’s Patent Ad- 
visory Committee. The announce- 
ment was made recently by Secre- 
tary of Commerce, Frederick H 


Mueller 
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D. H. Culver R. J. Peters 


Data-Control Systems Roy W. 
Pyburn (photo), Santa Clara Valley 
Section member, has been appointed 
assistant to,the president, Dr. Robert 
J. Jeffries, former ISA president and 
Fairfield County Section member. 


Servo Corp... . in line with the gov- 
ernment’s latest trend toward total 
project supervision and with more 
direct interest being shown in sub- 
contracts as well as primes, Jules 
Cardon has been named manager of 
government sales for Servo Corp. 


Fisher Governor Co. ...W. W. Wil- 
liamson (photo) has joined the R. E 
Mason Company, Fisher Governor's 
sales representative in Charlotte, 
N.C. He is a member of the Carolina 
Piedmont Section, formerly serving 
as secretary and treasurer. 


MHD Research, Inc. .. . Dr. Robert 
C. Brumfield has been appointed di- 
rector of engineering. From 1955 to 
1959, Dr. Brumfield served as con- 
sultant on Undersea Warfare for 
the U.S. Naval Ordnance Test Sta- 
tion. 


Brooks Instrument Co. .. . Philip Des 
Marais, Philadelphia Section mem- 
ber, has been appointed applications 
engineer. 


Consolidated Electrodynamics 

as a new vice president, Charles C. 
Snider (photo), will direct CEC’s 
international operations. Harold F. 
Wiley (photo) director of the Ana- 
lytical and Control Division, has 
been named a vice president. Keith 
A. Neal (photo) has been appointed 
marketing director of the data proc- 
essing division. All three men are 
Los Angeles Section members. 





Harold ©. Wiley 
Consolidated 


Flectracvmar 


Roy W. Pyburn 











Union Carbide Olefins . . . Louis J. 
Rogers (photo), Charleston Section 
member, has been appointed head of 
the Special Instrumentation Divi- 
sion, Engineering Department. 


Hydromatics, Inc. ... John A. Wied- 
mann (photo), Philadelphia Section 
member, has been appointed chief 
engineer, Industrial Division. 


Beckman & Whitley . Joseph J. 
Hicks (photo), Sacramento Section 
member, has joined the Instrument 
Division as engineering manager. 


Arnoux Emo D. Porro (photo), 
Northern California Section member, 
has been advanced to the position 
of vice president of operations. 





Charles W. Bowden, Jr 
ated Minneapolis-Honeywe 
Regulator Amnar 


Keith A. Neal 


mM 


Minneapolis-Honeywell . . . Charles 
W. Bowden, Jr. (photo), Philadel- 
phia Section member, has been pro- 
moted to industrial sales manager, 
International Division. The new post 
was created to facilitate expansion 
of overseas markets for industrial 
process instruments. 


OPW-Jordan ...R. J. Peters (photo) 
has been named manager of product 
and market research. M. W. Hott 
(photo) has been appointed manager 
of engineering. T. E. Daley (photo) 
has been appointed regional sales 
manager for the New England area 
and several Midwestern states. D. H. 
Culver (photo) has been named ad- 
vertising manager, in addition to 
serving as sales engineer. All four 
men are members of the Cincinnati 
Section 





Louis J. Rogers 


M. W. Hott 


The Foxboro Co... . Cleveland Sec- 
tion member, Walter S. Bowers 
(photo), has joined Foxboro where 
he will specialize in sales promotion 
and instrument engineering 
(Please turn to page 88) 


Consolidated Water Power & Paper Company, 
the world’s largest specialist in enamel printing papers, reports: 


eeereeeeeeee 


There are many reasons for this enthusiastic tion from 4% or more to %4% or less —a sub- 
acceptance of Curtiss-Wright AQUATEL at stantial 82% reduction. 
Consolidated. Foremost is the phenomenal speed 
in reading moisture content and the quick re- 
corder indication of moisture change while 
scanning the entire web width an exclusive 
feature of AQUATEL. High accuracy detects 
and shows moisture change as low as 0.2%. A 
continuous graphic analysis provides an _ un- 
mistakable guide for corrective action. 
Bulletins and services of our field engineers 
Curtiss-Wright 


Elimination of “‘wet streaks’’ not only improves 
gloss uniformity and reduces blackening on super 
calender but also yields a stronger sheet 
greatly reducing costly breaks. These are impera- 
tive qualities in the paper used on high speed 
pr sses of leading national magazines. 


In conjunction with Beloit Iron Works’ new are available to show how 
“Air Cap’ air hood moisture profile corrector, AQUATEL can benefit your profit picture. Phone 
AQUATEL reduces edge to center moisture varia- SWinburne 9-0500 or write. 


Princeton Division CURTISS ®@ W Ri ( 4 ] Princeton, New Jersey 


CORPORATION 
In CANADA: Canadian Curtiss-Wright Ltd. ¢ 43 Westminster Avenue, North ¢ Montreal 28, P. Q., Canada 
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NOW! precise, low-cost. portable 
WAVE ANALYZER 





SIZE: 144%. x19% x 9% WEIGHT: 28 LBS 





New TP-670 pulls out and measures wave components, 









Determines Frequency and Amplitude of 
VIBRATION — STRAIN — PRESSURE 


any mechanical, chemical, optical or other variable 
that can be converted to an electrical signal ranging 


from 20 to 20,000 cps 


Features some of the fine precision characteristics of 
its big brother—the TP-625 Wave Analyzer System, 
now well known and highly regarded by engineers 
in testing laboratories throughout the country. 


The TP-670 measures wave components in decibels, 
in per cent of total signal, or both. Results are indi- 
cated on a calibrated attenuator and meter, and on 
if desired 






a recorder 


TP-670 








| 7 
Developed, improved, manufactured by 
Techssical Products Company 


Instrument Division 


Write 
for full 6670 Lexington Ave., Los Angeles 38 
details. 
Integrity in Instruments Since 1932 
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(Personalities, from page 86) 





Emo D. Porro 


Walter S. Bowers 


Arn 
CBS Clarence H. Hopper has 
been appointed president of CBS 
Electronics Division. 

Beckman The Scientific and 
Process Instruments Division has 


several new appointments: Michael 


K. Lenihan, Los Angeles Section, 
sales engineer. James E. Tebay, 
Orange County Section, training 


manager, William S. Bierbaum, New 


Jersey Section, product line man- 
ager, Harry H. Bauer, Pittsburgh 
Section, Midwestern regional sales 
manager. 


Perkin-Elmer Edward B. Delany 
has been named product line man- 


ager of process control for the In- 
strument Division. 
Magnetic Metals Company .. . man- 


division 


ager of the new Western 
now being completed at Newport 
Beach, California, will be Robert 


Coats, who will be in charge of proc- 
ess and design engineering, as well 
as manufacture of tape-wound cen- 
tricores. 


Veeder-Root Inc. . . . W. Garrick 
Stephens has been appointed sales 
engineer for the Eiecironics Control 
Division. 


Chemstrand Research Center 
James B. Preston, Birmingham Se 


tion member, has joined the com 
pany as a senior engineer 
U.S. Dept. of Commerce . . . Jerrold 


R. Bucher, assistant manager of the 
Laboratory Glassware Dept., Corn 
ing Glass Works, was named assist- 
ant director for Mobilization Plan- 
ning, Scientific, Motion Picture, and 
Photographic Products Division, 
3usiness and Defense Services Ad 
ministration. 





John A. Wiedmann W. W. Williamson 
Hydromatics. Ir ernor 


Fisher 
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Let others know you belong to ISA! AMTHOR Dead Weight 
Pressure Gauge TESTER 


Let your associates . . and your boss ... know you're 
@ member of ISA, the only Society exclusively devoted to 
advancing instrumentation. 

Hundreds of these attractive pins have been purchased 
by ta! colleagues. Clips easily to lapel. Gold-plated finish 
PRICE $2.00 


Also available as tie clasp and chain. PRICE $3.00 














ISA CERTIFICATE 


H Gain recognition by dis- 
( playing an ISA Member- 
John Doe ship Certificate in your 


office or den. 


Iustrument Society of America 


Includes hand-letter- 
ing of name and grade 
enclosed in attractive 
leatherette holder. 








20 open iatien for advawcing the arts and wiemces related te the theory, 
deugs, manufacture and ust of restrument: and controls No framing neces- 


(0 the varrems Krewe and ‘a bmelogres sary. Transparent cov- 
ering guarantees long 
use. Measures 8-1/2” Designed for simplicity and compact- 
x 11”, PRICE $1.00 ness. Incorporates newest refinements 
and improvements in various ranges 
up to 10,000 P.S.I. Accuracy of 1/10 
of i‘ 


























piace print ALSO BI-FLUID MODEL 
C Please send me ISA pin for $2.00 USING WATER AS PRESSURE 
Please send me ISA pin as tie clasp and chain for $3.00 MEDIA. ADAPTABLE FOR 
] Please send me ISA Membership Certificate & holder for $1.00 GASES. 


| wish my name to appear as follows: _....._ = : in AMTHOR 


Name ___. Grade of eenertte.. _ 
Testing Instrument Co., Inc. 


Address. ————————————— 
| enclose check 0 money order 0 for $______ Section 47 Van Sinderen Ave., Brookiyn, N.Y. 


INSTRUMENT SOCIETY of AMERICA @ 313 Sixth Avenue, Pittsburgh 22, Pa. 
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Flame Detector 


Solid-state flame detector, 
containing only 8 compo- 
nents, senses the presence 
of flame and operates to 
provide an alarm signal on 
flame failure. Designed to 
monitor individual burners 
in gas, oil, coal, or combina- 
tion fuel-fired furnaces, it 
responds only to the flame 
under surveillance, not to 
infrared radiation from 
glowing refractories. Bailey 
Meter NO. 301 


Dynamic Torquemeter 


Dynamic torquemeter, de- 
scribed as “the world’s most 
sensitive,” reads values 
from % to 100 gm-cm at 
speeds from 0 to 5000 rpm 
bidirectionally. Ranges are 
10, 25, and 100 gm-cm full 
scale. Clear acrylic housing 
permits reading from either 
side. Both dial and pointer 
rotate, resulting in only 10 
gram (plus coupling) weight 
connected to the load. Pow- 
er Instruments NO. 302 


True RMS Voltmeter 


This true RMS voltmete: 
is capable of measuring a 
wide range of waveforms 
from sinewaves to square 
waves — with %4% accur 
acy, provided the ratio of 
peak-to-RMS does not ex- 
ceed 2. Voltage range is 
0.1 to 1199.9 volts. Frequen- 
cy range of input signal is 
from 50 cps to 20 ke with 
harmonic content to 50 ke 
3allantine Laboratories, Inc 


CIRCLE NO. 303 


Compressed-Air Filter 


A new operating principle 

down-flow wet-cartridge 
filtering enables these 
compressed-air filters to re- 
move practically 100% of 
the entrained dirt, oil, and 
water while normally op- 
erating for months without 
maintenance. For use with 
pneumatic Instruments and 
controls, the filter’s maxi- 
mum flow rates range from 
20 to 200 scfm. King Engr 
Corp. CIRCLE NO. 304 


Pneumatic Transmitter 


A line of low-cost pneu- 
matic transmitters with op- 
tional servo power provides 
input-to-output accuracy of 
ly % in measurement of gage 
and volumetric pressures, 
temperature, and volumetric 
load. Sealed-cartridge servo 
unit maintains high trans- 
mission accuracy under 
load, Low-friction indicator- 
drive mechanism permits 
0.1% input-span sensitivity 
Taylor Instrument. NO. 305 


Tape Transport 


All-solid-state magnetic 
tape system with increased 
FM capabilities can accom- 
modate up to 14 channels of 
FM record and playback in 
one rack. Six tape speeds 
can be selected from front 
panel; tapes as thin as 0.65 
mil base can be handled. 
Two basic models use tape 
widths from '%” to 2”. Sys- 
tem accepts inputs within a 
bandpass of d-c to 10 ke. 
Mpls.-Honeywell NO. 306 


lonization Chromatograph 


Designed for the most ac 
curate chromatographic an- 
alysis possible, this instru- 
ment detects ions by therm- 
ionic emission — the only 
method permitting analysis 
of both organic and inorgan- 
ic compounds, as well as 
fixed or permanent gases 
Detector is completely safe, 
uses no radioactive materi- 
al. System contains a built- 
in gas sampler and flow- 
meter. Burrell NO. 307 


Recording Tachometer 


Recording. transistorized 
tachometer finds application 
wherever printed records of 
speed, flow, or frequency 
are desired. Designed for use 
with magnetic pickups o1 
other transducers, recorder 
features chart speeds of 
from 1 to 30 inches/hour, 
dry marking process, syn- 
chronous chart-motor drive, 
and accuracy within 2% of 
full scale. Instrument weighs 
5 lbs. Kahn & Co. NO. 308 
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MINIATURE DIAPHRAGM 
MOTOR VALVES 














MATERIALS OF CONSTRUCTION 


BODY: Steel, 304 S/S, 316 S/S, Bronze, Monel, Hastelloy 
B or C OR ANY MACHINEABLE MATERIAL 

PACKING: Teflon, Braided or Molded 

TRIM: 300 SER. Stainless Steel, Monel, Hastelloy B or C 

TOPWORKS: Cast aluminum with neoprene diaphragm 


INNER VALVES 








Quick opening — any size, Linear — all sizes 
Equal percentage — Cv 0.05 and larger 


CONNECTIONS 


Screwed NPT %4” and 1%”, FLANGED, WELDED, ETC. 


Cv VALUES 





Cv's AVAILABLE 


3.0 DOWN TO 0.05 


0.32 DOWN TO 0.0001 








RESEARCH CONTROLS 
INCORPORATED 
P. ©. BOX 5035 TUIs*, OKLAHOMA 


SEE OUR EXHIBIT, BOOTH ¥ SA ST. LOUIS SHOW 
JANUAR 18, 19 
CIRCLE NO. JN PAGE 108 





BENDIX 
VISCOMPARATOR® 


Provides precise, continuous 
viscosity control for fuel oil blending, 
asphalt cutback 


VISCOMPARATOR 


INSTRUMENT 
AIR 


PROCESS 
4 1@):) = 


IN THERMOWE r 
DILUENT 


CONTROL 
VALVE 


The Bendix Viscomparator* is a highly efficient 
blending process control instrument. It provides 
continuous and accurate measurement and control 
of liquids to assure specification viscosity. 

A computer and control unit receive signal infor- 
mation from probes in the reference sample and 
the process sample. A recorder supplies visual indi- 
cation of viscosity agreement. When difference 
signals are received, the control unit automatically 
provides proportional, reset, and rate action to 
effect the desired control of the process variable. 

Temperature compensation is built into the 
Viscomparator’s design. The sensing element is 
rugged—withstanding up to 650°F. and 1,000 psi. 

The Viscomparator is ideally suited to fuel oil 
blending, asphalt cutback, and similar petroleum 
processing operations. With a Viscomparator 
Multipoint Unit, additional probes may be used 
for multiple-operation control. 

For complete information about this precise 
viscosity control system, write Dept. K11. 


*TRADEMARK 


Cincinnati Division 


3130 WASSON ROAD, CINCINNATI, OHIO 


Export Sales and Service: Bendix International Division, 
205 East 42nd Street, New York 17, New York 


Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 
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Low-Pressure Switch 


Diaphragm type low- 
pressure switch is respon- 
sive to pressure as low as 
0.25” water. On-off switch 
differential is 0.1” wate1 
when switch has a range of 
2” water. Supplied in ranges 
of 2, 4, 8, and 20” water, it 
may be used as a vacuum 01 
differential control. Maxi- 
mum pressure that can be applied without damage to 
switch is 40” water. Henry G. Dietz Co. NO. 309 





Temperature Calibrator 
A conditioner and calibrator aids in recording dynamic 
temperature variations accurately. The calibration, with 
its own power supply, calibrates out the errors caused 
by the loss in input cabling. B & F Instruments, Inc 
CIRCLE NO. 310 


Altitude Transducer 


mae Altitude control transducer, in- 
S- corporating small size, ruggedness, 
. ~~ low threshold, and high sensitivity, 
. provides a_ potentiometric output 
that is linear with either pressure 
or altitude. Available in a wide 
range of sensitivities, it features 
+1% linearity, operating range from 
1000 to +60,000 feet, and operating 
temperature from —54 to +120°C 
Giannini Controls Corp. 
CIRCLE NO. 311 








X-Y Recorder 


New instrument, 
featuring _ transistor- 
ized circuitry and 
light weight, is only 
slightly larger than 
the size of the record- 
ing paper itself. It has 
built-in calibrated X- 
axis time sweeps, 16 
calibrated ranges on 
each axis, and an in- 
finitely variable vern- 
ier; may be rack- 
mounted or used on bench in a horizontal, inclined, or 

rtical plane. Detachable handle makes it easily port- 
aole. F. L. Moseley Company CIRCLE NO. 312 





Strain Gages 
A new line of paper-base, wire strain. gages features 
flat-grid construction. Each gage is marked individually 
with its resistance, gage factor, and lot number. Stand 
ard lengths range from 7/64 to 1%4 inch. Metrix, Inc 
CIRCLE NO. 313 


Instrument Motors 


New series of low-inertia, sub- 
fractional-horsepower motors is 
designed ffor installations de- 
manding exceptionally rugged 
and reliable control motors. Am- 
ple electrical and mechanical 
safety margins are provided for 
critical instrument applications. 
Gear trains are optional on each 
of two basic designs. Borg Equip- 
ment Division. CIRCLE NO. 314 








OUR 


32no 


YEAR 











See our Gigantic Floor Show 

Big Bar—All the finest liquors you 
can drink. 

10 pe. Orchestra — Dancing Beautiful 
Big Buffet Supper—All the Food You Can Eat 


SEE OUR BOOTH 








THERMOCOUPLES 





“PYROMETEERS” 


PYROMETER ENGINEERS, BUYERS, EXECUTIVES 


attending the Saint Louis ISA Show we invite you to our 


BIG PARTY x SHERATON JEFFERSON HOTEL 


NUMBER 301, KIEL AUDITORIUM. ADMITTANCE 
BY INVITATION ONLY. PICK UP INVITATION AT OUR BOOTH 


INDUSTRIAL PYROMETER & SUPPLY CO., “7%, 


World’s Oldest Actual Manufacturer of Pyrometer G Thermocouple Extension Lead Wire 





GOLD ROOM 


Just a Short Walk from the Auditorium 


Wednesday Jan. 18, 9:00 p.m. till 2:00 a.m. 


Girls - 


Side Attractions 


ALTON, ILL. 





THERMOCOUPLE 
LEAD WIRES 





Avery Hack 
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Air Switch 


Miniature air switch, 
designed especially fo1 
use In pneumatic Cir- 
cuits where only very 
low actuating forces 
are available, can be 
used instead of elec- 
trical components in 
areas subject to ex- 
plosion. This magnet- 

actuated device features snap action, low air consump- 
tion, and a maximum pressure of 25 psig. Associated 
Control Equipment CIRCLE NO. 315 


Word Counter 
Operating at 60, 75, and 
100 wpm speeds, a new 
word counter automatic- 
ally measures message 
traffic on teletypewriter 
circuits and presents the 
numbers on its illumin- 
ated face for easy read 
ing. It features a special 
built-in, transistorized, 
line relay that permits a 
direct connection into 
any printing telegraph 
circuit with no inductive effect and negligible signal 
distortion. Western Apparatus Company NO. 316 


Sweeping-Image Camera 


Continuous-writ 
ing streak-camera 
produces an unin 
terrupted streak 
image, 50 - inches 
long on 35-mm film 
Always in record- 
ing condition dur- 
ing operation, it 
can be _ used for 

documenting randomly occurring events that are not 
uitable for synchronization with the instrumentation 
Writing rate is 9 mm/usec at a maximum mirror speed 
of 2600 rps. Time resolution is’ 5 x 10° second or better; 
ninimum total writing time is 145 usec. Beckman & 
Whitley, Inc CIRCLE NO. 317 


Tiny 3-Pen Recorder 


Miniature, solid 
state, 3-pen recorder 
features plastic-encap- 
sulated circuits. Use of 
transistors eliminates 
warm - up, reduces 
power consumption, 
and permits battery 
operation during 
emergencies. Recorder 
has 4”-wide chart and 
easily accessible ad- 
justments. Input span 

is continuously adjustable from 0-5 to 0-50 mv. D-C 

input isolation provides high common-mode noise re 

jection and permits low-noise d-c: output for use by 

data loggers and computers. Instrument is especially 

suited for use with strain-gage transducers, thermo- 

couples, and resistance elements. deéVar Systems, Inc 
CIRCLE NO, 318 


Select from over 
3,500 different 


SOLENOID 
VALVES from 
VALCOR, : 


Series SV-54 (3 way-4 way) gen 
eral purpose solenoid vaives for 
Vlt0n 


alr 


Series SV-5100 Specif 


signed 


FREE...new 16 page brochure 
—lists over 500 corrosive 


media—coded for correct valve 
VAl selection. 


For complete information on 
a these or other models, write 
or call: 


VALCOR ENGINEERING CORP. 


5386 Carnegie Ave., Kenilworth, N. J. 
CHestnut 5-1665 
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Gas-Velocity Meter 
Unique, completely 
transistorized gas-veloci 
ty meter, designed and 
calibrated for gas utility 
use, provides instantane- 
ous, accurate measure 
Ree ment of the mass velocity 
of gas flow The velocity 
reading, indicated cirectly on the meter, can be con 
verted into scfh quickly by reference to a chart sup- 
plied with the instrument. Flow direction also is indi- 
cated when a button on the instrument is depressed 
American Meter Company CIRCLE NO. 319 








Gas-Actuated Transmitter 

Complementing an earlier line of mercury-actuated 
units, these gas-actuated temperature transmitters can 
measure temperatures as low as —400°F with 1% ac 
curacy. Acceptable in places where mercury is pro- 
hibited, the instrument is available in standard range 
spans of 100, 200, and 400°F. Taylor Instrument Co 

CIRCLE NO. 320 


Program Controllers 


Three new models of automatic- 


yrograming, recording temper iture 


controls include: (1) potentiometer- 
type proportioning instrument, (2 
2-point controller, and (3) adjust- 
able-differential recorder-controller 
All are designed especially for ex- 
tra-long switch life. Weather-resist- 
ant housing available. Partlow Corp 
CIRCLE NO. 321 





Sittin 


PRECISION 
TEST 
GAUGES 





e 0.1% F.S. Accuracy 


e Zero Reference Adjust 


e Send for Descriptive Literature 


SEEGERS 
INSTRUMENT COMPANY, INC. 


502 West Main Street, Barrington, Illinois 


a 


the World’s Finest 
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Thermocouple Reference 

Miniature, solid- 
state thermocouple 
reference provides a 
constant reference 
temperature of 100°C 
-0.1°C, with a 10- 
channel uniformity of 
+0.1°C and a maxi- 
mum drift of less 
than 0.25°C over an 
ambient - temperature 
range of —55 to +85 
C. Power consumption 
is a nominal 1.0 watt 
over a voltage variation of 90 to 125 volts and a fre- 
quency range of 50 to 1,000 cycles. References are avail- 
able for 121 and 150°C also. Genistron, Inc NO. 322 








Blister Packaging 

Blister packaging, formerly confined to consume! 
products, now is being applied successfully to indus- 
trially packaged relays. A heat-sealing machine seals 
the blisters to a card; the completely closed package 
protects the delicate electronic relays from harmful 
moisture or dust. Tronomatic Machine Mfg. Co. 

CIRCLE NO. 323 


Transducer Scanning 
Selectomatic Transducer Scanning 
System is an all-electronic system 
which continuously and automatic- 
ally monitors multiple signals from 
a group of transducers. No mechan 
ical switching components are used 
Basic one-unit system is miniatur 
ized, lightweight, and uses solid 
state switching. Simmonds Precision 
Products, Inc CIRCLE NO. 324 


=== = ISA MEMBERSHIP === 
BENEFITS 





| are completely spelled out in the free 
{ booklet “Your Place In’ Instrumenta- 
| tion.” In it you will find all the benefits 
to management, engineers and techni- 
} cal personnel in the fields of measure- 

ment, testing, information handling, 
computation, and control. Find out 


what this nationwide organization can 


| 

} do for you today. Use coupon below: 
{ 

, 

A Membership Application 

) 

Form Is Included 
Instrument Society of America 

313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me your free booklet, “Your 
Place in Instrumentation” and a Membership 
Application Form. 

Name 
Address eas 





Midget Air Cylinder 

4 A 200-psi air cylin- 
der, small enough to 
hold in the palm of 
your hand, is offered 
in %, 1, and 14%” bore 
sizes, with standard 
strokes ranging to 12” 
in double-acting mod- 
els. It is ideal for 
small-force cylinder 
applications that de- 
mand compact size 
and mounting versa- 


tility. Hannifin Company CIRCLE NO. 325 


Radiation Detector 


Fountain-pen sized radiation detector provides a new 
dimension of radiation-detecting capability for a wide 
variety of uses in science, medicine, and industry. A 
miniaturized solid-state ion chamber, the heart of the 
device, is small enough to fit on the end of a medical 
probe. Solid State Radiations, Inc CIRCLE NO. 326 


Basic multichannel heads provide 
simultaneous recording of up to 20 
channels per inch on tape or drum 
Available in 6 track formats with 
track widths of 0.020 to 0.050 inch 
and track spacings of 0.050 to 0.140 
inch, these heads provide 7, 8, 13, 
14, 16, and 20 “in-line” channels per 
inch. All-metal face in contact with 
the tape greatly reduces oxide pick- 
up and prolongs head life. Brush 
Instruments CIRCLE NO. 8 


Magnetic Heads 


With exchangeable 
Tibigehalelis Mm lahigel a: 


26 micra 


' Corporation 
Ave - Now York 16, N. Y. 
CIRCLE NO. 97 ON PAGE 108 





Flatbed Tape Recorder 
A completely _ self-con- 
tained, lightweight, direct- 
recording magnetic-tape re- 
corder and playback unit 
operates reliably under all 
field and office conditions 
because of its simplified 
plane-surface, head-carriage 
system. All necessary power! 
is supplied by a 12-volt bat 
tery. Static and/or dynamic 
time correction can be in- 
troduced on playback. Ele« 
tro-Technical Labs. NO. 328 


Chromatograph Packing 

A new flux-calcined, diatomaceous earth solid sup 
port is available as a ready-to-use chromatographic 
column packing for analysis of high molecular-weight 
compounds. It is especially applicable in the analyses 
of waxes and other high boiling-point materials. Applied 
Science Laboratories, Inc CIRCLE NO. $29 


Tape Unwinder 
A low-cost, port- 
able tape unwinder 
eliminates manual 
rewinding and 
holds a 12-inch reel 
of up to 1300 feet of 
chadless tape ol! 
2000 feet of fully 
perforated tape. It 
feeds the leading end of the tape from center of the 
roll into a teletypewriter transmitter. Western Ap 
paratus Company CIRCLE NO. 330 


A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


VARICORD 43 $725 
Chole a percent anion sberance det in 
in 
by conductivity or ionization. 


Write for Bulletin #1130 


ad LOR O)'LO) Ey Ole). 1 Le 
95 MADISON AVENUE 8 NEW YORK 16, N.Y 
Also available; Densitometers @ Photometers @ Fluorescence Meters @ pH Meters 
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Magnetic-Tape Cleaner 


A new, automatic magnetic-tape 
cleaner operates with complete safe- 
ty at speeds adjustable from 0 to 
300 feet per minute. Automatic shut- 
off feature leaves the machine 
threaded with leader for continuous 
operation. Only nonflammable, non 
explosive solvents are used. Cleaners 
are available for 34, 1, and 2” tapes 
Computer-Measurements Co 

CIRCLE NO. 331 





Designed to exceed 
50,000 cycles minimum 
this light, accurate, rug 
ged, but compact se 
quencing switch can be 
used wherever rotary 
motion must be _ trans- 
mitted to a control cir- 
cuit. It meets or exceeds 
MIL-E-527, MIL-I-618 
MIL-W-5026, and MIL-S-901. Divac Div. Acme Machine 
Works CIRCLE NO. 3382 





Air Pycnometer 


Designed for rapid measurements of volume, density 
and porosity of irregular, powdered, or porous solids, 
the air-comparison pycnometer requires no liquids, gas 
pressure determination, or temperature control. Meas- 
urements are nondestructive; can be completed in less 
than one minute. Beckman Scientific & Process Inst. Div 

CIRCLE NO. 335 


Flow Photometer 


Recording flow photometer con 
tinuously charts simultaneous pho- 
tomeiric readings of a sample 
stream through 3 different light 
channels. Directly applicable to 
automatic amino-acid analysis, it 
eliminates time-consuming fraction 
collecting and analyses of individ 
ual fractions from ion-exchange 
columns. Other applications include 
analysis and control of effluents 
from chromatographic columns and 
many continuous-flow production processes. Research 
Specialties Company CIRCLE NO. 334 





Midget Recorder 


Economical, miniaturized tempe1 
ature recorder operates directly 
from a thermocouple, without signal 
amplification. Minimum tempera- 
ture span is 0 to 500°F; maximum 
span is 0 to 2500°F; accuracy is +2‘ 
full scale; standard chart speed is 
inch/hour. Assembly Products, Inc 
CIRCLE NO. 335 
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Trace Oxygen Analyzer 


An electrolytic trace oxygen 
analyzer measures extremely 
small amounts (@.3 part per 
million or less) of oxygen. in 
other gases such as nitrogen 
and argon. Instrument re- 
sponse is less than one minute 
for a 90% change. Readings 
are not affected by the various 
gases in which the ‘oxygen is 
being measured. Measurement 
is by means of an electrolytic 
cell, the operating principle of 
which is similar to that of the 
storage battery. Thermco In- 
strument Corporation. 

CIRCLE NO. 336 





Frequency to DC 


Plug-in, modular, transistorized 
frequency-to-de converter, for flow 
meters, tachometers, and other fre 
quency-measuring applications, fur 
nishes low-impedance d-c output 
voltage and current precisely pro- 
portional to the frequency or pulse 
rate of the input. It provides visual 
meter indication of input frequency 
and a pulse output for operating 
counters or recorders. Anadex In 
struments, Inc CIRCLE NO. 337 





Microstrain Gages 


Bondable, semiconductor strain gages for microstrain 
measurement in all types of military, space, and indus- 
trial applications have a sensitivity about 50 to 60 
times that of their metallic counterparts. Gage factor 
is approx. 130. Operating temperature range is from 

65 to +180°F. Maximum operating strain is in excess 
of 3000 microinches/inch. Electro-Optical Systems 

CIRCLE NO. 358 


Photoelectric Scanner 

Providing multiple programing 
sequences, this photoelectric scanner 
system combines a sensitive scanne! 
relay and an adjustable electron 
timer on the same chassis. It mon 
itors flow of slow-moving parts on 
a conveyor, provides timed energiz- 
ing of a reject gate for photoelectric 
inspection of parts, and furnishes a 
signal for counting while simultane- 
ously scanning for jam-ups. Sensi- 
tivity ranges are from 2 inches to 
18 feet with adjustable time-delay ranges from 1.5 to 30 
Farmer Electric Products Co. CIRCLE NO. 339 





seconds 


Instant-Reset Relay 


“Hot Wire” type of instant-reset thermal 
element provides time delays in range 
from 34 to 5 seconds. When combined with 
a small magnetic relay, it affords a delay 
interval that is instantly reset (eithe 
during or after the delay) by interruption 
of the power supply. G-V Controls, Inc 

CIRCLE NO. 340 








TANKOMETER 


FOR MEASURING TANK CONTENTS 
“ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





/, ANY 
\\ LIQUID 








Also gauges for: 








Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., 
CIRCLE NO. 99 ON PACE 108 | 
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magnetic reluctance 
PRESSURE 
TRANSDUCER 


Ranges: 0.1 to 500 psi — Gage or 

Differential. 

Pressure Media: Corrosive liquids or 
gases, both sides. 

Withstands Extreme Overpressure. 

High Natural Frequency for dynamic 
response. 

PACE’'s Model P7 Transducers are de 
signed for low and medium pressure 
measurements of laboratory accuracy in 
aircraft and missile flight and ground 
test applications. 


at AN OF — 


engineering company 
13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 
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4 NEW BOOKS 


Radiation Pyrometry and its Under- 
lying Principles of Radiant Heat 
Transfer, Thomas R. Harrison, 228 
pp., $12.00. 


Designed to help the reader analyze 
and solve the many technical ques- 
tions concerning the use of radia- 
tion pyrometers in a variety of in- 
dustrial conditions, this comprehen- 
sive treatise presents both the theo- 
retical and practical principles of 
radiation pryometry. (Order from 
John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N.Y.) 


Mathematics for Electronics, 
679 pp., $10.75 


Basic 

by Nelson M. Cooke, 
This second edition provides a full 
course in basic mathematics, with 
applications to basic electric and 
electronic circuits. It begins with a 
review of arithmetical computations, 
followed by elementary algebra, 
trigonometry and logarithms. Com- 
pletely new is the chapter which 
explains the circuitry of voltmeters, 
ammeters and ohmmeters as related 
to Ohm’s law discussed in earlier 
chapters. (Order from McGraw-Hill 
Book Company, 330 West 42nd St., 
New York 36, N.Y.) 


Basic Electrical Measurements, by 
M. B. Stout, 571 pp., $11.65 


New second edition develops a clear 
picture of measuring processes to 
the point where it conveys an un- 
derstanding of the magnitudes in- 
volved. The study ranges from the 
foundation material to radio-fre- 
quency bridges and indicating in- 
struments New topics’ include 
capacitance standards and bridges 
recently developed in Australia and 
the U.S., potentiometers, a-c meas- 
uring methods and a-c/d-c transfe1 
instruments, and new forms of volt- 
age standards. (Order from Prentice- 
Hall, Englewood Cliffs, New Jersey.) 


Physics and Medicine of the Atmos- 
phere and Space, edited by Otis O 
Benson, Jr., and Hubertus Strug- 
hold, 645 pp., $12.50. 


The editors have compiled the pro- 
ceedings of the Second International 
Symposium on the Physics and Med- 
icine of the Atmosphere and Space, 
held at San Antonio, Texas, Novem- 
ber 1958. The greatest amount of at- 
tention is devoted to the environ- 
ment of the astronaut, the natural 
radiation of space, and laboratory 
simulation. Other topics include ve- 
hicles for space exploration, perti- 
nent medical observations that bear 
on space flight, the problem of 
weightlessness, and escape from a 
disabled space vehicle. (Order from 
John Wiley & Sons, 440 Fourth Ave., 
New York 16, N.Y 
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Judging by 
the Company 
We Keep... 


.-‘The Company We Keep” insist 
on perfection in their Control Sys- 
tems...excellence in workmanship is 
a hallmark of Control Systems cus- 
tom manufactured by Electro-Mech. 


For one example, consider the 
Electro-Mech cast bronze air-header, 
which we use in “supply-air” service 
on pneumatic control system jobs. 
This leak-proof, sturdy unit makes 
a more dependable total installation. 


A little thing, you say...it is a little 
thing, but many small improvements 
in construction details make the dif- 
ference between an ACCEPTABLE 


control panel, and one that’s UP TO 


ELECTRO-MECH STANDARDS. 


We invite you to join the “Company 
We Keep” by requesting an Electro- 
Mech quotation on YOUR next Con- 
trol Systems requirement. 


Electro-Mech Corp., Norwood, N. J. 


3 
Electro-Mech 
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Translatory Potentiometer 


Iranslatory type precision potentiom 
etex, with non-linear output accurate to 


95% has electric stroke lengths pro- 
vid®d to any specs; stroke tolerance 
-1/32” std, to +0.01” special Resist 
ances 1Ok=5 ‘ Slide driven’ by ball 


bearing carriage running on precision 
guide rail. Data sheet #P 137-1. Accuracy 
Incorporated 

CIRCLE NO. 401 


Thermal Systems 


New 12-page specification sheet #5 
690-la, covers bulbs, tubing, fittings for 
filled system thermometers; gives detailed 
information concerning sizes, lengths 
materials for bulbs and tubings of gas, 
mercury, and vapor-actuated thermal sys 
tems Minneapolis-Honeywell Regulator 
Company 


CIRCLE NO. 402 


Display Devices 

Free brochure details 65 industrial cath 
ode ray tube types and seven single and 
dual-gun, recording storage tube types 
In a complete and simplified chart, types 
otfered by all manufacturers are listed in 
numerical order, indicating physical and 
electric characteristics, typical application 
ind operating conditions of each. Ray 
theon Company 


CIRCLE NO. 405 


Helix Recorder 


New modular helix graphic recording 
system is featured in four-page technical 
bulletin. Photos illustrate versatility, high 
resolution capabilities of typical record 
ings: low frequency atmospheric whistlers 
back-scatter returns, 


sonar returns from microscopic sea life at 


radar ionospheric 


100 fathom intervals and continuous tem 
perature profiles of the Gulf Stream 
\lden Electronic & Impulse Recording 
Equipment Company 

CIRCLE NO. 404 


Glass-Metal Components & 
Vacuum Measuring Units 


Bulletin #FC-5 describes complete line 


of precision glass-metal components, sap 
phire-to-glass seals, IR sensing compo 
nents, precision-bore glass tubing, vacuum 
thermocouples, vertical sensing and _ ref 
erence levels, and vacuum measuring in 
struments for pressure range from at 
mospheric to 10-’mm Hg. The Fredericks 
Company 


CIRCLE NO. 405 


98 ISA Journal 


Induction Potentiometers 


New technical bulletin #S-606, de 
scribing two new a-c pressure instruments 
provides complete electric, mechanical and 
dimension specifications for the new in 
duction potentiometer, transducers. Both 
units feature an absence of sliding o1 
wearing parts, temp. error of less than 
0.01 F within the range 65° to 
275° RF. Servonic Instruments, Inc 


CIRCLE NO. 406 


Direct-Wiring Recorders 


Choice of either ink or electric writing 
for specific applications and types of data 
that can be recorded on four channels 

two analog and two event) are features 
of portable direct-writing recorder de 
scribed in new four-page, three-color il 
lustrated brochure Brush) Instruments/ 
Clevite Corporation 

CIRCLE NO. 407 


Free Wall Chart 


\ reference table for engineers in wall 
chart form includes common conversion 
such as inches to centimeters or watts to 
hp as well as many conversions that are 
difficult to locate in reference manuals 
Examples: atmospheres to kgs/sq. cm 
cm/sec to miles/hr, cu. ft. to liters, mi 
rons to meters, quintal to Ibs, Precision 
Equipment Company 

CIRCLE NO. 408 


IR Pyrometers 


Industrial infrared radiation pyrometers 
for permanent installation or portable 
use are described in a new technical bul 
letin #1TB 1372 
control to an accuracy of =I‘ 
applicable to the metals, stone, clay, glass 
paper and textile industries 


Providing non-contact 


model is 


chemical 
Ihe IR optical system covers industrial 
wavelength spectrum from | to 12 mi 
rons. Range: 120°F to 2800°F 50° to 
10,.000°F with accessories) Servo Corp 
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Multi-Component 
Phase Equilibrium 


report, 280-105-009, de 


Seven page 
solutions to multi-component 


problems with — the 


scribes 
phase equilibrium 


discusses 


analog computer 


operation with 


company’s 
high speed 
scope display, providing almost instan 
problem setup 


repetitive 


taneous solution after 
Wiring diagram included. Computer Sys 
tems, Incorporated 


CIRCLE NO. 410 


Program Controllers 


Four-page application note #AN-102 
describes use of various Instruments as 
automatic program contrellers; outlines 
requirements for optimum digital and 
analog program controllers; points out 
how company’s digital to analog trans 
lators and curve or line followers effec 
tively meet these requirements. | I 
Moseley Company 
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Gas Chromatograph 


Six-page brochure describes linear pro 
gramed high temperature gas chromato 
graph. Contains detailed descriptions of 
functional parts of the instrument, a 
schematic and several chromatograms 
which demonstrate the separations pos 
sible using this unit. F. & M. Scientific 
Corporation 
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Power Supplies 


Engineering details of nine wide-range 
transistorized power supplies and five 
transient suppressed high-current, mag 
netically regulated d-c power supplies are 
contained in new catalog. Complete with 
mechanical and 


applications, electrical 


environmental specs outline drawings 
impedance curves, operational and special 
features. Magnetic Research Co 


CIRCLE NO. 413 


Static Relay 


New four-page technical bulletin’ pi 


vides complete specifications and design 


data for the company’s new ultra-sensitive 
Bistable Amplifier, an all-static device 
with high output 
rhe amplifier extends the on 


rating and extreme 
reliability 
off principle of relay operations to many 
regulating and control applications where 
greater sensitivity, reliabilit¥, durability 


and temperature stability are required 


Norbatrol Electronics Corp 
CIRCLE NO. 414 


Japanese-American 
Transistor Chart 


New interchangeability chart lists all 
Japanese-made transistors and the com 
pany’s own American-made replacements 
Over 100 different transistor types, used 
in virtually every Japanese-made transis 
tor radio and their American counte) 
parts are included in the chart with sep 
arate price lists. Electronic ‘Transistors 
Corporation. 
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"Qual whal lhe doles ordered!” 


TAB ER TRANSISTORIZED 
AMPLIFIER SYSTEMS 


AMPLIFIER SYSTEMS. You name it and we'll ship it to 
you from stock or we'll custom design and produce it for you if 
you desire quantities. However, you'll probably find exactly 
what you want when you see our complete line folder. 


Write for 
Complete 
Line Folder 


INSTRUMENT CORPORATION 


Section 241 107 Goundry St North Tonawanda, N. Y 


Telephone: NX 3-8900 e TWX-TON 277 
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PHILIPS 
miniature recorder 


type PR 2400 A 


for mV and temperature measurements 


Panel space 144 x 144 mm (5%/, x 53/, ins.) 


@ Reliable null-balancing potentio 
meter system 
Easily interchangeable ranges 
Transistorized plug-in amplifier 
with printed wiring 

@ Unique chart-winding system. 

@ High indicating-speed and 
critical damping 
Scale calibration for mV and all 
conventional thermocouples 

e Completely mains operated 


U.S.A.: Philips Electronics Inc., Instrument Division, 750, South Fulton Ave., MOUNT VERNON N.Y 


Canada: Philips Electronics Ltd., 116 Vanderhoof Ave.. TORONTO - Ontario 
Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhoven - Holland 
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MERCURY ACTUATED RECORDERS 

Into this modern Mercury Actuated 

Recorder has gone all the skill of 
Palmer Master Craftsmen 





Readings are clearer, smoother and more 
precise than ever thought possible. In fact 
readings are so amazingly improved that 
maintenance is never needed under nor- 
mal uses. 

Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish. Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel. Ranges: —40 to 1000°F. 
or Equivalent in °C. 


Send for Bulletin No. 45 
Consult your Classified Directory 


nce 0 tS SRR 

eh AARNE NP A 
PALMER THERMOMETERS, INC. 
Mfrs. of Industrial Laboratory, 


Recording and Dial Thermometers 


Cincinnati 12, Ohio 
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Nuclear Density Gage 
How 


sItv Gas 


y 
Bas 


the installation of a nuclear den 


for sludge measurement and 


control resulted in remarkable savings at 


the Los Angeles Disposal Plant is de 
scribed in reprint of a recent 8-page mag 
Ohmart Corp 


CIRCLE NO. 416 


vine article 


Spectrophotometer Accessories 
New bulletin 27 


precision engineered to adapt 


8 describes accessories 


which are 


DK Spectrophotometers to the require 
ments of such analyses as flame photo 
metry, thiorometry reflectometry, spec 
troradiometry colorimetrs solid phass 


reaction rate studies and turbidity 
Beckman 
CIRCLE NO. 417 


studies 


observations Instruments, Ine 


Numerical Control 
#HMTI-2 


system a tull 


Bulletin discusses the shop 


man's control numerical 


positioning control, plus complete manual 


adjustment for error correction, tool weat 


or material variations. Designed for short 


runs, setups can be completed in approxi 


halt the con 


mately time required on 


turret lathes. Specialties, In¢ 


CIRCLE NO. 418 


ventional 


Voltage Follower 


kxtremely high impedance precision 


voltage tollower for general laboratory 


applications or tor driving test equip nt 
control devices, external oscilloscopes low 
voltage meters, servo systems and other 
mstrumentation Is 


discussed in data sheet. HALEN, Ine 
CIRCLE NO. 419 


specialized electronic 


Frequency Multiplier 


I'wo-page data sheet describes phase 


locked 


the accuracy 


oscillator capable of transferring 


and stability of vhf driver 
microwave region of 500° to 


Unit 


into the 


50,000 mes has fundamental fre 


quency range of 500 1000 mcs with out 


put to at least 30,000 mes available from 


gencrator-mixel 
Gertsch 


an external harmon 


furnished as standard equipment 
Products, Inc 
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Gas Chromatograph 


Lape utilized for the first 


programing 
time to achieve greater precision and flex 


ibility in process stream analysis by 


chromatography, is described in four-page 


#0714-5; features a new gas 


bulletin 
chromatograph that has higher degree of 


in column permits 


stability temperature, 


either bar spectrum or manual 


Mine Safe 


graph 
chromatographic presentation 
ty Appliances Co 

CIRCLE NO. 421 


Angular Accelermoters 
Nine 


celerometers which are 


series of linear and angular ac 


available in exci 
tation frequencies trom 400 cps to 10,00 
cps and acceleration ranges from +lg to 
bulletin #B-4 


measurement ol 


“700g are featured in 
Designed for use in 
changes in velocity, accelerometer series 
is applicable for measurement of horizon 
shake 


accelerators 


vertical accelerations of 


shock 


Schaevitz 


tal and 


tables towers, rotary 


Engineering 
CIRCLE NO. 422 


Continuity Tester 


Neon indicating flashing test equipment 


mdicates errors instantly, tests any size 


system operates without programing 
Power requirements: standard Il5v, sin 
gle phase 60 cps f amps max lest 
current: 2 milliamps per circuit’ under 


regulated  IROv ck 
American Aviation, Ine 


NO. 425 


voltage 
North 
CIRCLI 


test lest 
\utonetics 


Portable Oscillograph 


four-page bulletin #5124 contains pho 
tos, specifications, complete data on the 
low-cost portable 


Weight 10 Ibs 


operation of a new, 


recording oscillograph 


kasy to load and operate. Accuracy, range 
of usefulness, equal to many of the more 
elaborate recorders. Consolidated Elec 


trodynamics ( orp 


CIRCLE NO. 424 


Ground Temperature Test Kit 


Iwo-page bulletin #200 illustrates and 


describes specially designed portable 


ground temperature test’ kit, including 


unit's design, general performance chat 


acteristics and jet engine applications 
Wiring diagram, 
are provided, Harco Laboratories, Inc 


CIRCLE NO. 425 


features, specifications 


Bacterial Air Sampling 
Although 


lution officials and plant safety personne! 


medical scientists, air pol 


aware of the 


littl 


are becoming increasingly 


lnportance of airborne infections 


is popularly known about methods of 


airborne sacterial 


Manual #15, 


mcasurinyg 
\ir Sampling 
methods of 


pathogens 
cliscusses 
several measuring airborne 
pathogens, lists references for further in 
Gelman Instrument Co 


CIRCLE NO. 426 


formation 


Cylinder Actuators 


New data sheet #102 describes opera 


tion and versatility of complete line of 
Series 50 cylinder actuators, widely used 
for precise positioning of many types of 


mechanical processing equipment. Typical 


applications: variable speed drives, but 


terfly and control valves, proportioning 


pumps and electrical components such 


as rheostate, autotranstormers and poten 
tiometers. Conoflow Corp 
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Thickness Gager 


New highly accurate instrument pro 
vides non-destructive means of measuring 
thicknesses of organic and non-magnetic 
metal coatings, including  phosphat 
Ideally suited for testing coating thick 
nesses On piston Tings, thin wire, screws 
nuts, pipes and cylindrical containers, as 
well as for gaging the thickness of foil 
or sheets made of non-ferrous materials 
Twin City Testing Corp 

CIRCLE NO. 428 


Subminiature Switch 





Iwo-page data sheet covers the highly 
sensitive LISM40L) subminiature switch 
designed for use where close control sen 
sitivity o1 response 1s mandatory Switch 
features a 0.001” differential travel, ideal 
for temperature or pressure control in 
military electronics, instrumentation 
fields. Minneapolis-Honeywell Regulator 
Company 
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Weighing System 

Bulletin #B-100 contains information 
on manual and automatic electric batch 
weighing systems \pplications range trom 
low cost, short-run installations where the 
formula is frequently varied to compli 
cated production batch weighing runs 
Diagrams, photos included. Gilmore In 
dustries, Inc 
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-LECTRODRYER BUDGET AIR DRYER 


Indicating differential expansion type supplies smal/ quantities 


temperature control unit is designed for 


Temperature Control 


electric operation, has snap-action micro e 
switch. Indication is with independent of dry alr at low cost 
dial thermometer incorporated in- tubs 
assembly. Illustrated bulletin #109) in 


cludes table of standard ranges, tubs 





sizes, performance. Burling Instrument Co If your requirements for very dry air are 


CIRCLE NO. 431 ‘latively small—but highly important— 
eso Pee oe NEW BUDGET DRYER 
you'll find the new Budget Air Dryer tailor- 
: 1S IDEAL FOR: 


made for your needs. An investment in 
Synchro & Resolver Guide large equipment is not needed. The Budget © ait-operated instrument 


Precision control and torque synchros Dryer is modestly priced, easily installed and ontrols 


and resolvers are listed in new four-page . : - P 
serviced, operates on any 110 volt a.c. line. e electronic equipmen 
condensed catalog. Arranged by function ; 


the frame size (from 8 through 23), com This entirely new unit supplies up to 
pany type number, government designa 20 cubic feet per minute of air. dried to a 


tion, frequency, voltage rating, accuracy i : . 60°F | O . 
applicable MIL specs., and outline draw dewpoint of —6 or lower. peration 
ings are given for each. Vernitron Corp is completely automatic. Likewise, the unit 


CIRCLE NO. 432 is as foolproof as possible, operating independently of variations in 
air pressure. Rugged construction and a long operating cycle assure 


@ small cubicies 


e@ pilot plant operations 











: . trouble-free use. 
Capacity Measurement Unit 


New precision Capacity measuring in 


Lectrodryer Budget Dryers are standard units, available from stock, 
shipped ready for installation. For complete information on this new 
plicity of operation and 1 me. measuring unit and its low cost, write for Bulletin BGA, Pittsburgh Lectrodryer 


frequency. Measures capacity from 0 to Division, McGraw-Edison Company, 356 32nd St., Pittsburgh 30, Pa 
1000 uuf in three ranges; inductance from ; 
0 to 140 uh in one range. Accuracy: +12 


of the reading (typically *'2%) for ca 
pacity and +=3% for inductance. Resolu 
tion: 0.1% of full scale. C.E.S. Electronic 


Products, Inc 
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BRANSON’'S NEW 
SONOGEN” LGT-40 


half-gallon Ultrasonic Cleaner 
Self-contained, rugged, transistorized, 
temperature-stabilized. All stainless 
teel. Removable tank. 120W 110VAC 
input 40W (80W peak) RF output 
14” x 7” x 13” overall height. Nation 
wide factory-trained service organiza 


tion. Ask for Bulletin $-600. 


Since 1946 


D \ The Respected Name in Ultrasonics 
oEVMSOIN 


ULTRASONIC CORPORATION 


10 BROWN HOUSE RD. @ STAMFORD @ CONN. 
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416-PAGE 


PLC 

MASTER 

CATALOG 
#2] 


Lists over 12,000 
PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 

Available From STOCK! 


GEARS * SHAFTS* COLLARS* CLUTCHES « 
BEARINGS * COUPLINGS «DIFFERENTIALS 
¢ SPEED REDUCERS and many other Pre- 
cision Engineered Parts 

& Components, 


Send For Your 
Copy Today. 


PIC DESIGN CORP. 


Subsidiary ot BENRUS WATCH COMPANY, Inc. 
477 Atlontic Ave., East Rockaway, L.1., N'Y 
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Tachometers 


Photos, drawings, descriptions of 19 


listinct types of tachometers, together 


with drawings of various types of flexible 
shafts and drives and various drive a 
rangements are featured in Catalog #62 


Jones Motrola Corp 
CIRCLE NO. 454 


Relay Papers 


Now available are papers presented at 
the relay conference held ino Oklahoma 
ast Mav and incorporated into the publi 
cation, “Klectro-Magnetic Relays: Com 
pilation of Papers Presented at the Eighth 
Annual Relay Symposium at Stillwater 
National Association of Relay Manu 
facturers 
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Hand Tachometer 


New precision tachometer has constant 


accuracy of #1 ot full scale detlection 


of three ranges, with casy range selection 


it the flick of a switch. Size: 342” x 5°8" x 
Weight 1.5 Ibs. Rugged construc 
tion, long life low operating torque 


Bulletin #103A. Metron Instrument Co 
CIRCLE NO. 436 


Control Pilot Devices 


GEA-7302, eight pages, describes line 


control pilot devices pressure and 
vacuum switches, pressure governor, plug 


ging and anti plugging switches, tloat 
pilot, and manual reversing switches. Rat 
ings, diagrams included. Optical acces 
sories also listed. General Electri 
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Commutator-Amplifier 


\ solid state multiple input commuta 
tor-amplifrer that produces full scale 
output oltages of 5 or 10) volts” trom 
millivot level sources such as thermo 


couples and strain gages is highly detailed 
nonew yulletin. Conit ts 1 complete sub 
system that requires only inpet connec 
tions and 60 cycle power to provide an 
output for an indicating device San 
Diego Scientific Corp 


CIRCLE NO. 438 


Algebraic Compiler 


Self-teaching manual, which makes it 
possible for engineers and scientists” to 
master the Bendix G-15 ALGO compiles 
ALGO, the international alge 


desc bes 
braic language, and sets forth the pro 
cedures for the representation of numeri 
cal data and control statements. Step-by 
step examples illustrate principles and 
oper itional characteristics of the compiler 
Bendix Corp 
CIRCLE NO. 439 


Facsimile Recorder 


Continuous facsimile recorder for wea 
ther maps, charts, other pictorial data 
sent by radio, is described in illustrated 
eight-page brochure. Recorder can be 
used by military or private weather fore 
casting services to record weather data 
transmitted Weather 
Central, Washington, D.C. Can also be 


used to record wide variety of graphic 


continuously by 


data for industry. Westrex Corp 
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Transducers 


Folder with individual fact sheets de 
scribes transducer product; also includes 
specifications, performance characteristics 
circuitry and price data on company s 
fine of strain gages, and multipliers, load 
cells, force and high sensitivity washers 
and position transducers. Lockheed Elec 
tronics 
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Turbine Flowmeter 


Illustrated four-page technical bulletin 
#1-225 describes new turbine flowmete 
capable of measuring extremely low flow 
rates for such applications as pilot plants 
lab and metering of additives in) minute 
quantities with repeatability of ='4°% of 
reading. Potter Aeronautical Corp 

CIRCLE NO. 442 


T/C Selector Switches 


New designs in compact multi point 
thermocouple selector switches for tem 
perature checking applications, are fea 
tured in four-page catalog Drawings, pho 
Los construction termination arrange 
ments, internal wiring specs, cabinet ce 
signs included. Thermo Electric Co 

CIRCLE NO. 445 


Smoke Recorder 


Bulletin 2592 describes smoke recorde: 


which is a null-balance potentiometer 
with rapid traverse and adjustable sen 
sitivity set to cover a desired range of a 
smoke spectrum If complete coverage 
from clear to blackout is desired, sensi 
tivity covers entire chart graduated from 
0-100. Also available are charts graduated 
from 0-100) with Ringelmann numbers 
Photomation, In¢ 
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Metal Sheathed T/Cs 


Complete line of metal sheathed ther 
mocouples is described in 4-page catalog 
which lists technical advantages, applica 
tions, standard junctions, special junc 
tions, standard cold end terminations and 
configurations 
on sheath OLD 


conductor material, number of 


lables give specifications 

sheath material I&S 
wire gage 
conductors and insulated material. Harco 
Laboratories, Inc 
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Open Hearth Control Systems 


Adaption of automatic control systems 
to 12 hearth furnaces in 16-page bulletin 
#MSA-189, graphically shows how auto 
matic controls can be successfully applied 
to older furnaces as part of over-all mod 
ernization program. Hagan Chemicals & 
Controls, Ine 
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Conductivity Monitors 


New transistorized continuous indicat 
ing conductivity monitors are featured in 
four-page data sheet #E-95 (3 Includes 
installation connections for conductivity 
measurement systems, circuit diagram, and 
table listing available conductivity ranges 
types of assemblies for automatic tem 
perature compensation, Leeds & Northrup 
Company 
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Logic Trainer 

Four- page brochure and instruction 
booklet tells about new, self-contained 
logic trainer tor training n digital cu 
ciutry and logic. Trainer can be used in 
classroom or lab for studying basic, as 
well as complex operations of various 
circuits, Booklet shows how application 
of vast selection of logic diagrams can be 
visually traced and demonstrated. Epsco 


CIRCLE NO. 448 


Data Reduction and Automation 


lechnical memorandum #1 nine 
pages entitled Statistical Data Reduce 
tion and Control Svstems”, discusses meth 
ods for increasing efficiency of data re 
duction and automation systems for qual 
ity control, continuous processing and 
large scale experimental work. Need for 
statistical reduction of data prior to read 
out is stressed. Monitor Systems, Ine 
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Control Design Simplified 


Six ways to simplify control design are 


shown in a comprehensive bulletin, NB 
660, which illustrates various analvze1 
models used for fast problem solving in 
servo system design, debugging, produc 
tion, teaching and testing. Also described 
is a method of servo system synthesis and 
analysis, and a section on IR radiation 
detection. Servo Corp. of America 
CIRCLE NO. 450 


T/C Harnesses and 
Extension Leads 


New bulletin #202 illustrates line of 
thermocouple harnesses and = extension 
leads designed for both high temperature 
and standard applications. General de 
sign and performance data, specific de 
scription of five different harness assem 
blies are included. Harco Laboratories 
Incorporated 
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AUTOMATIC 
RECORDING ANALYSER 


FOR ANALYSIS OF NOISE AND VIBRATION SIGNALS 


% STEADY & NON-STEADY SIGNALS ANALYSED 
AUTOMATICALLY 


COMPLETELY AUTOMATIC OVER FULL FREQUENCY RANGE 
CHOICE OF THREE CONSTANT PERCENTAGE BANDWIDTHS 
OUTPUT RECORD IMMEDIATELY AVAILABLE 

FREQUENCY ACCURACY IS HIGH 

WIDE AMPLITUDE RANGE 


SEQUENTIAL ANALYSIS OF SIGNALS 


K-100 
THE MUIRHEAD K-100 WILL SAVE TIME AND SKILLED MANPOWER 
A 5% bandwidth amplitude/frequency analysis of a steady signal over 
range 10 c/s — 19 Kc/s the K-100 takes only 12 minutes 


MUIRHEAD INSTRUMENTS INC. - 44] LEXINGTON AVE - NEW YORK I7 - N.Y. “U.S.A. 

MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA 

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT * ENGLAND 
CIRCLE NO. 108 ON PACE 108 











INSTRUMENT 
ENGINEER 


BS in Chemical Engineering, Electrical Engineering, 
or Mechanical Engineering. 1-3 years experience in 
pneumatic and electronic controls in process indus- 
tries. Experience in electrical distribution and motor 
control desirable but not essential. Experience in 


project engineering in process industries also de- 


sirable, but not essential. 
Please send resume to: 


MR. GEORGE F. HENDERSON 


SHAWINIGAN 


RESINS CORPORATION 


Springfield, Massachusetts 


~~ fe ™ 

















SHAWINIGAN 
RESINS 
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REPRESENTATIVES 
WANTED 


for Non-Destructive Testing 
Equipment 


Curtiss-Wright Corporation, Princeton 
Division, the world’s nost complete 
source for Non-Destructive Testing 
Equipment, offers an exceptional op- 
portunity to qualified organizations 
Select territories throughout the coun- 
try are available for representatives 
with a general knowledge of test pro- 


cedures 


Product include X-Ray Magnetic 
Particle, Fluorescent Penetran Ultra- 
sonic, Isotope and other types of Non- 
Destructive Testing Equipment used 
in metal working plants, foundries 
mills, chemical and _ petro-chemical 
plants railroads and other fields 
wherein controlled quality can reduce 
production costs 


ant 






xclusive product advantages and Cur 
iss-Wright expert engineering assist- 
ance afford an opportunity for profit 
in thi new fast-growing field 


aac 


For Further Information 
Phone SWinburne 9-0500 


or Write, N.D.T 


Departmen 








CURTISS E&] WRIGHT 


Princeton Division + Princeton, New Jersey 





MOTOROLA-PHOENIX 


Immediate 
Opportunities 
for ENGINEERS 


* In a NEW Industrial Department 

As members of a small group 

Working with advanced solid state tech 

niques for telemetry and process control 

¢ With excellent growth potential and profit 
sharing security 


TRANSDUCER DESIGN 
ENGINEER 


tesponsibility for the production de- 
sign of a new line of transducers for 
industrial application. Thoroughly fa- 
miliar with practical mechanical design 
aspects of precision electro-mechanical 
devices for measuring pressure, differ- 
ential pressure, temperature, et Per- 
tinent experience, industrial ¢ mili- 
tary, will be considered 


MECHANICAL DESIGN 
ENGINEER 


Skilled in techniques of production de- 
sign of: small electro-mechanical de- 
vices. Industrial experience preferred 


TRANSISTOR CIRCUIT 
DESIGN ENGINEER 


Experienced in design techniques of all 
types of transistor circuits for econom- 
ical production. Prefer experience in 
industrial area, but pertinent military 
experience will be considered 


Send complete resume to 
Chuck Swartwout 
Solid State Control Dept. 


MOTOROLA, INC. 


P.O. Box 1417, Scottsdale, Arizona 
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new literature 





Bioelectric Monitor 


\ completely 


Incorporating a subminiature 


self-contained — package 

transistol 

ized differential amplifier and a compan 

ion tm transmitter for a broad range of 

bioelectrical monitoring is described in 

specification sheet. Litton Systems, Inc 
CIRCLE NO. 452 


Precision Measuring Unit 


\ precision pressure measuring device 
that provides secondary pressure standard 
accuracies for lab, field or industrial ap 
plications is detailed in bulletin #1156 
\ block diagram and specs of the system 
are included. Consolidated Electrodynam 
ics Corporation 


CIRCLE NO. 453 


Servomotor 

Fechnical data sheet on Type E ISIA 
size 15 precision hi temp low interia sers 
meets military) environ 


omotor which 


mental specs includes torque curves, out 


line drawing, schematic, illustration of 
motor and mechanical, physical and elee 
trical performance characteristics. John 
Oster Manutacturing Co 


CIRCLE NO. 454 


Level Indicator 


\ report on an automated capacitance 
actuate level indication system used at 
the New San 
production plant of the City of Los 
Angeles 
which the nonmechanical 
device works, and the method by which 
Robert 


Fernando Valles asphalt 


discusses both the manner wu 


all-electroni 


it is installed. Bulletin #1L-108 
shaw-Fulton Controls Co 


CIRCLE NO. 455 


Precision Instruments 


Condensed eight-page, two-color catalog 
contains features and application informa 
tion on pressure potentiometers, ultra 
sensitive low pressure mcasurcment system 
micromanometer 


wide range electronic 


temperature transducers for surface, liquid 


measuring systems 


and gas temperature 


temperature standards, liquid detection 


system and mass flow systems Trans 
Sonics, Inc 


CIRCLE NO. 456 


Moisture Analyzer 


New type of electrolytic moisture ana 
lvzer for measurement of gases at high 
pressures is described in data sheei 
#1050. Unit measures moisture in gases 
at pressures up to 2000 psig. Input pres 
sures to analyzer may be up to 30,000 
psig. Gas sampling module is thermo 
stated, explosionproot. Manufacturers En 
gineering & Equipment Corp 


CIRCLE NO. 457 





Recorder/Reproducer 


Recorder/reproducer system for use in 
the ASROC anti-submarine weapon, serves 
as the heart of a very complex signal 
analysis system which accomplishes the 
identification of targets at great distances 
in the presence of masking background 
noise, Signal analysis is accomplished by 
use of unique frequency spectrum tech 
nique. Full description in) Spec-Release 
#HDSD-SR-15. Cook Electric Co 

CIRCLE NO. 458 


Plug-in Units 


Colortul 32-page booklet gives detailed 
presentation of all 16. presently-availabl 
company plug-in units. Includes complet 
charac 


specifications and performance 


teristics with waveform patterns and 


other illustrative material for various 
measurement applications. Tektronix, Ine 


CIRCLE NO. 459 


Speed Reducer Catalog 


Speed reductor is described in catalog 
which highlights seven individual case 
studies of new designs based on this new 
patented principle. Speed reductor pro 
vides ten separate ratios from I:1 to 
1000:1 in single unit, desired ratio easily 
selected by turning a dial. Insco/ Barry 
Controls, Inc 


CIRCLE NO. 460 


D-C Transmitter 


Pneumatic d-c transmitter for very high 
current applications in the tens or hun 


dreds of thousands of amps as used in 


the metai, plating or chlorine industries 
determines amount of direct current tlow 
ing ina bus bar conductor; transmits a 
standard uniform 1D pst pneumatic 


signal to pneumatic 


receive! Il Sheet 
#57-4)6a. Foxboro Co 


CIRCLE NO. 461 


Shaft Encoders 


Line of miniature Vescan shaft) angel 
encoders and their systems application is 
brochure 


described in) new illustrated 


knceoders are now available to militar 
electronic equipment manutacturers alte 
two years of field use in the company’s 
airborne system 


advanced computer 


Photos, specs, application data, V-scan 
circyitry, both parallel and serial read 
included Litton Systems Ine 


CIRCLE NO, 462 


Tubing 


Tfubing for Gas Chromatography” de 
scribes small diameter metal tubing for 
three types of gas chromatography col 
umns: standard capillary, miniature and 
packed. Table gives nominal chemical 
composition of five materials most often 
used for tubing: 30 cupro nickel and 
stainless steels types O04 416 M1, and 
447. Superior Tube Co 


CIRCLE NO. 4638 





classified 
advertising 


POSITIONS WANTED: 75c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count 

POSITIONS OPEN, etc $1.50 per line, 
minimum three lines Box number 
counts as one line 

50 characters and spaces per line 

DISPLAY AD (up to 412”): $14.00 per col- 
umn inch. Minimum 1 column inch 

Other size ads—standard ad rates apply 

Copy must reach the ISA Journal, Granite Bldg., 

313 Sixth Ave., Pittsburgh 22. Pa., not later than 

10th of month preceding date of publication 





PROFESSIONAL 
LISTING 


Professional Listing and listing of consulti 
services (12 or 6 Times only) available in standar 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 
12 times within 12-month period 

Cost per monthly insertion $9.00 
6 times within 6-month period 

Cost per monthly insertion $10.00 








POSITIONS WANTED 


RECORDING CHARTS 


Now you can supply all your circular and 

strip recording chart needs from one source 
save time, money and paper work. Send 

for newly revised Stock List and Catalog 


TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 





INSTRUMENT TECHNICIAN, age 30, 10 years experi 
ence in installation, maintenance and operation on 
variety of pneumatic electronic instruments, de 

res to relocate. Will consider any location. Write 
Box 2152 o ISA Journal 


INSTRUMENT DEPT. FOREMAN seeks permanent po 
sition as Applications Engr., Sales & Service Engr 
etc. Over 16 years experience in Petroleum & 
Petro-Chem. field. Technically trained, excellent 
theory & practical background. Box 2156, c/o 
ISA Journal 


CHEMICAL ENGINEER MIT grad desires position as 
process or instrument engineer Florida or Gulf 
Coast preferred. Experience: Two years batch poly 
nerizations 3 years instrumentation covering 
application installation startups maintenance 
training, parts stocking. Write Box 2151, c/o ISA 
Journal 


CONTROL SYSTEMS ENGINEER 

B. Eng. (Chemical) 1950. Enterprising. 10 years 
nstrumentation and control systems experience 
in chemical industry 

Particularly strong interest in omputer on 
trol and comprehensive information § processing 
systems. Management interests—ultimate goal 
Challenging position sought with progressive 
firm in Systems Engineering & Controls field, or 
in Systems work with Chemical or Petroleum firm 
Write Box 2153 o ISA Journal 





Opportunities 
For the Young Engineer 
in the 
Instrumentation Field 


Opportunity for young men with 1 to 
4 years experience in a plant instru- 
ment department 


Assume systems engineering respon- 
sibilities working on all types of plants 

chemical, refinery, pulp and paper, 
beverage, steel power, etc Follow 
projects through the feasibility study, 
flow sheets, design, specification, pro- 
curement and field installation. Associ- 
ate with an engineering staff that spe- 
cializes in and is constantly exploring 
new instrumentation concepts in the 
process and power field. Prefer college 
degree or P.E. license 


We offer top salaries, suburban Chi- 
cago location, or in the field through- 
out the US., recognition of your 
achievements and other benefits. Send 
resume to Mr. W. A. Wecker, Personnel 
Director 


Panellit Service Corporation 
7401 N. Hamlin Avenue 
Skokie, Illinois 








FIRST CLASS 
INSTRUMENT 
MECHANIC 


Familiar with installation and mai: 
tenance of pneumatic and electric 
control equipment Must have 
training and experience necessary 
to meet journeyman qualifications 
$2.96 hourly. Address replies con 
taining pertinent details to 


Box 2155, c/o ISA Journal. 








Electronic-Pneumatic Design 


Large firm in western suburbs of Chi- 
cago seeks designer with 5 to 10 years 
experience in electronic and pneumat- 
ic controls, and in computers for de- 
sign and layout of supervisory control 
systems. This is an opportunity in a 
small but rapidly developing activity 
in a steady growth company 

Good salary, liberal benefits and pro- 
gressive management policy is offered 
in this ideal work location. Submit 
detailed resume including education 
experience and salary requirement 











Write Box 2154, c/o ISA Journal 








Service Distributors Wanted (USA) 


PENN INSTRUMENTS DIVISION 
BURGESS-MANNING COMPANY 
4110 Haverford Ave Philadelphia 4, Penna 











NAVIN ASSOCIATES 
INCORPORATED 
CONSULTANTS ON 
TECHNICAL MANAGEMENT 
RECRUITERS OF 
ENGINEERING AND RESEARCH 
MANAGERS 


134 Nassau St., Princeton, New Jersey 
Walnut 1-2130 


211 East 51st Street, New York 22, N.Y 
Plaza 9-8585 











ADVERTISERS 
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Research Inc 
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CONFERENCE CALENDAR 











DECEMBER 1960 


December 26-31—127th Annual Meeting of 
the American Association for the Ad- 
vancement of Science, Philadelphia 
Pa. Contact: AAAS, 1515 Massachusetts 
Ave., N.W., Washington 5, D.C 


JANUARY 1961 


January—Inter-African Hydrological Con- 
ference of the Commission for Tech- 
nical Cooperation, Nairobi Africa 
Contact: Bureau of Foreign Commerce, 
U. S. Department of Commerce, Wash 
ington 25, D.C. 


January 8-12— Symposium on Thermoelec- 
tric Energy Conversion, Dallas, Texas 
Sponsors Départment of Derense 
AIEE, ANS, ARS ASHRAE IRE, 
AIME, Electrochemical Society. Con 
tact: Dr. Philipp H. Klein, General 
Electric Co., Bdg. £3, Electronics Park 
Svracuse, New York 


January 9-ll—-Seventh National Sympo- 
sium on Reliability and Quality Con- 
trol in Electronics, Bellevue-Stratford 
Hotel, Philadelphia Pa Sponsors 
PGSET, IRE. Contact: R. E. Kuehn 
IBM Corporation, Oswego, New York 


x January 17-19—ISA Instrument Automa- 
tion Winter Conference and Exhibit. 
Kiel Auditorium, Sheraton-Jefferson 
Hotel, St. Louis, Missouri. Contact 
John W. Opie, Mallinckrodt Chemica 
Works Uranium Div., Weldon Springs 
Mo 


January 23-25 28th Annual meeting of the 
Institute of Aeronautical Sciences, Ho 
tel Astor, New York City Sponsor 
IAS. Contact: Program Chairman, IAS, 
2 East 64th St., New York 21, N.Y 


January 26-28—A & M Symposium on In- 
strumentation for the Process Indus- 
tries, College Station, Texas. Sponsor 
Texas A & M College. Contact: Glen 
Dortlinger, Pan-Tech Engineering 
Company, 3783 Richmond Avenue, 


97 


Houston 27, Texas 
FEBRUARY 1961 


February 1-3-1961 Winter Convention on 
Military Electronics, Biltmore Hotel, 
Los Angeles, California. Sponsor: IRE 
Contact: Dr. John J. Myers, Hoffman 
Electronics Corp Military Products 
Div., 3717 S. Grand Ave., Los Angele 
California 


February 2-3—6th Annual North Central 
Area Automation Symposium, Hotel 
Radisson Minneapolis, Minnesota 
Sponsor: ISA Twin City Section. Con- 
tac F. C. Cogburn, Waldorf Paper 
Prod 2250 Wabash Ave., St Paul, 
Minnesot: 


February 15-17—Solid-State Circuits Con- 
ference, University of Pennsylvania 
Philadelphia, Pa. Sponsors: AIEE, IRE 
University of Pennsylvania. Contact 
J. E. Casey, Leeds & Northrup, 4901 
Stenton Ave., Philadelphia 44, Pa 


MARCH 1961 


March 2—Symposium on Optics and Spec- 
troscopy & Instrument Exhibit, Penn 
Sheraton Hotel, Pittsburgh, Pa. Spon 
sors: Optical Society of America, Pitts 

urgh Conference on Analytical Cher 

istry and Applied Spectroscopy. Con 
tact: Mary E. Warga, OSA, 1155 16tl 

St., N.W., Washington 6, D.C 


t 
b 


* Denotes ISA Sponsored or Participating Meeting 


*March 8-10—llth Annual ISA Spring 
Conference on Instrumentation for the 
Iron & Steel Industry, Roosevelt Ho 
tel, Pittsburgh, Pa ontact: Richard 
R. Webster, Jones & Laughlin Steel 
Corp., Research Laboratory, 900 Ag- 
new Ave., Pgh. 30, Pa. 


March 9-10—2nd Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics, 
University of Penna., Philadelphia, Pa 
Sponsors: AIEE, IAS, IRE. Contact 
Norman W. Mather, Program Chair- 
man, IRE, 1 East 79th Street, New 
York 21, N.Y 


*March 15-16—4th Annual Panhandle ISA 
Exhibit, Borger, Texas. Sponsor: ISA 
Panhandle Section. Contact: C. Drake, 
7 N. Koopman St., Phillips, Texas 


March 20-31—Industrial Packaging Short 
Course, Purdue University, Lafayette, 
Indiana. Sponsor: Purdue University 
Contact: Mark E. Ocker, Conference 
Coordinator, Adult Education Div., 
Memorial Center, Purdue Univ., La- 
fayette, Indiana 


%*March 27-31—3rd Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Veteran's 
Memorial Hall & Deshler-Hilton, Co- 
lumbus, Ohio. Sponsors: ISA, AIP, 
NBS. Contact: C. M. Herzfeld, N.B.S 
Washington, D.C 


APRIL 1961 
wx April 4 13th Annual Symposium on 
Electronic Process Instrumentation, 


Hotel Essex, Newark, New Jersey 
Sponsor: ISA New Jersey Section. Con 
tact: W. H. Broomall, Crabbe & Steb 
bins, 485 Sylvan Ave., Englewood 
Cliffs, N. J 


April 5-7—Symposium On Materials and 
Electron Device Processing, Benja 
min Franklin Hotel, Philadelphia, Pa 
Sponsor: American Society for Testing 
Materials. Contact: ASTM, 1916 Race 
St., Philadelphia 3, Pa 


* April 11—Ohio Valley Instrumentation— 
Automation - Electronics Exposition. 
Cincinnati Gardens, Cincinnati, Ohio 
Sponsor: ISA Cincinnati Section. Con- 
tact: P. O. Fleming, General Electric 
Co., Bldg. 200, Evendale, Ohio 


April 12-14—3rd Symposium on Informa- 
tion & Decision Processes, Purdue 
University, Lafayette, Indiana. Spon 
sor: Purdue Univ. Contact: News Bu 
reau, Purdue University Lafayette 
Ind 


* April 17-19—7th National ISA Symposi- 
um on Instrumental Methods of Anal- 
ysis, Shamrock Hotel, Houston, Texas 
Contact: M. D. Weiss, Union Carbide 
Olefins, Special Inst. Dept., S. Charles 
ton, W la 


* April 19-21—7th Annual ISA Southeastern 
Conference & Exhibit, Charlotte, North 
Carolina. Sponsor: ISA District III 
Contact E. M. Seagrave, Celanese 
Corp. of America, P. O. Box 1414, 
Charlotte, N. C 


April 26-28—7th Regional IRE Technical 
Conference & Electronic Exhibit, 
Phoenix, Arizona. Sponsor: IRE. Con 
tact: H. W. Welch, Jr., P.O. Box 1417 
Scottsdale, Arizona 


x April 30-May 4—7th National ISA Aero- 
Space Instrumentation Symposium. 
Adolphus Hotel, Dallas, Texas. Con- 
tact: W. J. Gabriel, Convair Division, 
General Dynamics, Fort Worth, Texas 


MAY 1961 
*May 8-10—4th National ISA Power In- 
strumentation Symposium, LaSalle 


Hotel, Chicago, Ill. Contact: H. A. Van 
Wassen, Duquesne Light Co Pitts 
burgh 19, Pa 


*May 10-12—Pulp and Paper Instrumen- 
tation Symposium, Northland Hotel 
Green Bay, Wisc. Sponsors: ISA and 
TAPPI. Contact: K. W. Replogle, Pan 
ellit Service, Skokie, Il 


May 15-17—National Symposium on Micro- 
wave Theory & Techniques, Sheraton 
Park Hotel, Washington, D.C. Sponsor 
IRE. Contact: Gustave Shapiro, Engi 
neering Electronics Section, National 
yee of Standards, Washington 25 
.C 


May 15-18—12th Annual Symposium on 
Spectroscopy, Hilton Hotel, Chicago, 
Illinois. Sponsor: SAP. Contact: Wil 
liam Ashby, Continental Can Co., 7622 
South Racine Avenue, Chicago 20, Il 


*&May 22-24—10th National Telemetering 
Conference, Sheraton Towers Hotel 
Chicago Ill Sponsors ISA AIEE 
ARS, IAS, IRE. Contact: A. H. Freil 
ich, Burroughs Corp., Paoli, Pa 


May 23-25—Symposium on Large Capacity 
emory Techniques for Computing 
Systems, Dept. of Interior Auditoriun 
Washington, D.C. Sponsor Informa 
tion Systems Branch, Office of Naval 
Research Contact Josephine Leno 
Code 430A, Office of Naval Research 
Washington 25, D.C 


JUNE 1961 
*xJune 6-8 ISA Instrument-Automation 
Summer Conference and Exhibit. 


Queen Elizabeth Hall, Royal York Ho 
tel, Toronto, Ontario, Canada. Con 
tact: J. S. Bennet, 160 Calvington Dr 
Toronto, Ontario 


*xJune 13-16--3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan 
sing, Michigan. Contact: J. E. Caller 
Proctor & Gamble, Cincinnati, Ohio 


*xJune 28-30. 2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der, Col. Sponsors: ISA, AIEE, AIChE 
ASME, IRE. Contact: H. M. Paynter 
M.1.T., Cambridge, Mass 


JULY 1961 


*xJuly 9-14—4th International Conference 
On Bio-Medical Electronics & 14th 
Conference on Electronic Techniques 
in Medicine & Biology, Waldorf-As- 
toria Hotel, New York City. Sponsors 
ISA, IFME, AIEE, IRE. Contact: Dr 
Robert L. Bowman, Dept of Healt! 
Education and Welfare, National In 
stitutes of Health, Bethesda 14, Md 


SEPTEMBER 1961 


* September 6-8—Joint Nuclear Instrumen- 
fation Symposium, North Carolina 
State College, Raleigh, N. Carolina 
Sponsors: ISA, AIEE, IRE. Contact 
Cc. S. Lisser, Union Carbide Nuclear 
Co., Oak Ridge, Tennssee 


*xSeptember 11-15—ISA Instrumen! Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles 
Calif. Contact: John E. Witherspoon 
7107 Penfield Rd., Canoga Park, Cal 





Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 
individual no later than four months prior to the scheduled meeting. 
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P AUTOMATION 
¥Y BEGIN 





...with the most basic tools at an engineer’s disposal: experience, a drawing 
board, and a complete catalog of instruments and controls designed for the 
automated process. That’s why you'll find more and more design engineers 
coming to depend on the new General Controls Automation Controls Catalog 
Here is a “working” catalog for the shirt-sleeves engineer, because it puts 
a complete diversified line of controls for automation in a single usable format. 
When you get yours; scan through it quickly. You’ll find everything you need 
for that next job — program timers, actuators, automatic valves, sensing 
devices, potentiometers, and counters. There is also an experienced staff of 
field engineers ready to lend a hand when you need it. Send for your copy 


of this new catalog now. 


GENERAL CONTROLS 


Glendale, Calif Skokie, Ill CTT 1) elem @lalt-laleMm OF lar ler. | 











Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 
compact, lowest-cost way to operate control 
valves from an electric signal. Model 698 
shown positions 14” double-seated valve at 
1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, or10-50 ma. Completely 
self-contained. Easy, low-cost installation. 
Position repeatability within .00O2” Auto- 
matic locking with power failure simplifies 
Start-up of process. 
Division | construction 
for hazardous service 


is standard. Other models 





available for heavier duty. 


A 
Write for descriptive /iterature 


~~ , =N | 
CS PE tol GENERAL GPE Controls, Inc. 
a 


> 8 Es 
I RI ( S | YN 240 East Ontario Street + Chicago 11, Illinois 
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A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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